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LINKING FOOD INSECURITY WITH DEPRESSIVE SYMPTOMS AND 

CHANGES IN NUTRITIONAL STATUS DURING PREGNANCY IN HIV-

INFECTED AND -UNINFECTED WOMEN IN UGANDA 

 

OVERALL ABSTRACT  

 

There are limited studies from resource-limited settings on (a) how to measure 

food insecurity and depressive symptoms and (b) the linkages between food 

insecurity, depressive symptoms, and changes in nutritional status among pregnant 

women with or without HIV. The appropriateness of the Individually-focused Food 

Insecurity Access Scale (IFIAS) and the Center for Epidemiologic Studies-Depression 

(CES-D) as metrics, respectively, for food insecurity, specifically food access and 

depressive symptoms among pregnant women attending antenatal services in northern 

Uganda were assessed. Also tested in this study was whether food insecurity was 

associated with depressive symptoms and/or changes in weight and mid upper arm 

circumference (MUAC) among pregnant women of mixed HIV status. Finding from 

this study indicate that the IFIAS and CES-D as used at baseline were valid and 

demonstrated moderate to high reliability. Results show that the relationship between 

food insecurity and depressive symptoms is bidirectional and is weakened by social 

support in both directions. Domestic violence strengthens the unidirectional effect of 

food insecurity on depressive symptoms. Surprisingly, longitudinal measures of food 

insecurity in this study were not related to changes in women’s weight or MUAC 

measurements. However, HIV infection status and exposure to the heavy rains season 

in Gulu predicted, respectively, changes in women’s weight and MUAC. In 

conclusion, results from this study demonstrated appropriateness of metrics for 

individual level food insecurity, specifically food access, and depressive symptoms. 



 

  

There is need, however, to examine further the IFIAS tools’ ability in differentiating 

cross-sectional and longitudinal differences in actual nutrient intake. Integrated food 

security and mental health interventions to reduce depressive symptoms that take into 

account social support and domestic violence are needed. Lastly, there is need for 

further research to understand the mechanism of reduced weight gain among HIV-

infected pregnant women as well as the specific exposures during the heavy rains 

season that lead to reduced MUAC change trajectories among pregnant women in this 

context. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 OVERALL INTRODUCTION 

 

 Understanding what food insecurity (FI) is begins with defining its opposite, 

food security.  There are over 200 definitions of food security. (1,2) The most current, 

globally accepted definition states that food security exists “when all people, at all 

times, have physical, social and economic access to sufficient, safe, and nutritious 

food that meets their dietary needs and food preferences for an active and healthy 

life”. (3) FI, on the other hand, exists when attaining food security, as stated in the 

above definition is not possible i.e. when people lack secure access to sufficient 

amounts of safe and nutritious food for normal growth and development and an active 

and healthy life. (3) FI, is characterized by three broad domains of availability, access 

and utilization of food. (4) A fourth crosscutting domain of food stability emphasizes 

the need for sustained availability, access and utilization of food. (5) Besides these 

hierarchical and interrelated domains of FI, the cited definition identifies another three 

components of food security including that the accessed food be sufficient, safe and 

nutritious or of high quality. Not having sufficient food is sometimes equated to the 

experience of food deprivation or hunger or period of having little food intake. Diet 

quality, on the other hand, can be attained through consumption of an adequately 

diverse diet that is made of human source (e.g. breast milk), plant source, animal 
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source foods, and fortified foods. Food safety, however, is the assurance that the 

accessed food will not cause harm to the consumer. (6) Anema and colleagues (6) 

provide an extended discussion of these domains and components of food security. 

  In most of this dissertation, however, the focus is on the food insecurity 

construct as it pertains to the access dimension, how to measure it well at the level of 

an individual (Chapter 2), and how food access relates to prenatal depressive 

symptoms (Chapter 4) and changes in pregnant women’s nutritional status (Chapter 

5). Further, the interrelationships between food sufficiency (as measured through 

seasonal changes in food availability) and changes in women’s nutritional status 

during pregnancy is presented in Chapter 5.  

1.2 FOOD INSECURITY AND WOMEN’S HEALTH  

 

 FI is an important and modifiable risk factor for adverse health outcomes 

among specific vulnerable populations including women, (7-9)  children (10) and or 

persons living with HIV/AIDS. (6,11,12) In most societies, women are responsible for 

managing family feeding (7) and other forms of caregiving, and this makes them 

vulnerable to FI and its consequences. Other factors that make women particularly 

vulnerable to FI or its consequences include the gendered experience of FI, differences 

in intra-household food distribution (14) and unequal control over household 

resources. (9) The gendered experience of FI comes from the observation that in 

households where boys and girls are equally likely to be FI, girls tend to perceive 

themselves as more food insecure than boys (13).  Also, it has been reported that, 

whereas women contribute about 50% of the world’s food production, they have more 
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difficulty than men accessing resources such as land, credit and agricultural inputs and 

services. (9) FI impacts among women are likely exacerbated by physiological periods 

of pregnancy and lactation. During pregnancy and lactation, women have increased 

nutrient demands, are less physically able to procure and prepare food and have 

reduced ability to engage in income generating activities. Data from the US indicate 

that when faced with FI, pregnant women suffer negative nutrition and psychosocial 

consequences such as poor weight gain during pregnancy (15,16) and depression. 

(17,18) There are limited or inadequate comparable data on FI or its consequences 

among pregnant women living in resource-limited settings.  

 Inspite of these data limitations, it is still possible to propose hypothetical 

linkages between FI and changes in pregnant women’s nutritional and psychosocial 

health outcomes in resource-limited contexts. In resource-limited contexts, especially 

in Sub-Saharan Africa (SSA), the high prevalence of HIV and other infectious 

diseases likely interact with FI to inhibit women’s capacity to attain better health 

outcomes (Figure 1.1). Other important contextual factors prevalent in resource-

limited settings that might influence the relationship between FI and pregnant 

women’s nutritional and psychosocial health outcomes include preexisting poverty, 

seasonal changes in food availability, poor sanitation and hygiene practices, and 

exposure to food chain contaminants such as mycotoxins and other infections.  

 

 

 

 



 

4 

 

Figure 1.1 Linking food insecurity (access) with nutrition and depressive symptoms 

in the context of HIV infection 
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1.3 FOOD INSECURITY AND DEPRESSIVE SYMPTOMS AMONG 

PREGNANT WOMEN  

 

Depression during pregnancy is associated with negative health consequences 

for the mother and unborn child. (19,20) There is evidence that depression during 

pregnancy increases the risk for preterm delivery and small-for gestational age 

delivery, (19) and low birth weight. (20) Depression during pregnancy is a well-

known risk factor for postnatal depression (21) and has indirect impacts on mother-

child interactions and the infants’ emotional and behavioral development. (22,23) 

Depression may also affect a pregnant woman’s functionality, capacity to care for 

herself, or ability to utilize household and community level resources. Depressed 

pregnant women may not be able to acquire and prepare food or attend antenatal care 

(ANC) services.  

Recently, there has been a rise in global interest in food security (24,25) and  

mental health problems. (25,26) For instance, the 2013 Lancet Series on Maternal and 

Child Nutrition highlighted the negative impacts and potential approaches to 

mitigating the effects of FI and depression so as to improve women’s and children’s 

nutritional and health outcomes. (25) 

Data from the US indicate that FI and depressive symptoms are related to each 

other during pregnancy. (17,18) Laraia and colleagues studied 606 pregnant women in 

the US, 15% of whom were marginally food secure, and 10% severely FI. (17) In this 

study, a dose-response relationship between several psychosocial variables including 

depressive symptoms and severity of FI was reported. Hromi-Fielder and colleagues 

used data collected from pregnant Latina women in the US and reported increased 
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odds of elevated depressive symptoms among FI women compared to food secure 

women. (18) Both of these studies were conducted in the US, and used cross-sectional 

data; their findings, in addition to not being generalizable to resource limited contexts, 

cannot fully confirm the existence of the relationship between FI and depressive 

symptoms or its direction.  

Emerging evidence raises the possibility that the relationship between FI and 

depressive symptoms is recursive (27-29) meaning that either exposure increases the 

risk for the other outcome. There are now both qualitative (28) and quantitative 

longitudinal data (29) indicating that being depressed at baseline may be related to 

increased  FI during follow-up. In a sole report by Huddleston-Casas and colleagues 

(27) involving data gathered from non-pregnant rural women in 16 US states, the 

authors suggested that the relationship between FI and depressive symptoms was 

bidirectional.  Whether the bidirectional relationship between FI and depressive 

symptoms among non-pregnant populations in the US is also demonstrable among 

pregnant women in the US and/or non-US settings, especially among pregnant women 

living in resource-limited contexts, is unknown. 

It is possible that a bidirectional or unidirectional relationship between FI and 

prenatal depressive symptoms or depression during pregnancy could be influenced by 

HIV status and other psychosocial factors such as domestic violence and social 

support (SS).  Access to social support may help mitigate the impacts of FI or 

depressive symptoms on the pregnant woman’s welfare. Data from Uganda (30) 

indicate that SS, especially tangible (instrumental) SS  (the provision of goods, 

services, or financial support), (31) buffers the negative impacts of household FI on 
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depressive symptoms among HIV-infected women.  Whether SS also buffers any 

impact of depressive symptoms on FI is unknown. Besides, women who are FI and are 

HIV-infected or who experience domestic violence may be at a greater risk of 

developing depressive symptoms than those who are not.  Likewise, HIV or domestic 

violence may exacerbate the impacts of depressive symptoms on FI. The effect 

modification roles of domestic violence or HIV status on the relationship between FI 

and depressive symptoms have largely been unstudied.  

There are no data from SSA on the linkages between FI and pregnant women’s 

health outcomes. No study exists on the rates of FI, FI severity or the relationship 

between FI and depression among pregnant women in SSA. The available studies 

from SSA report FI generally among respondent women’s households (32), female 

headed households (33), and lactating women’s households (34).  Nagata et al. (33) 

found 74.5% of  111 female heads of households in a rural island within Lake Victoria 

lived in households suffering from moderate or severe FI. In a multiethnic urban 

municipality of Nakuru Kenya, Webb-Girard et al. (34) reported that 77% of 

households, 43% of whom were affected by HIV, were moderately and severely FI.  

Similarly, 92% of 649 women in Narok County in the Kenyan Rift Valley province 

with an under-five child lived in moderately or severely FI households. (32) Thus, the 

evidence although limited suggests that FI is prevalent in female-headed households in 

rural or urban contexts in SSA. 

Few studies have reported on pregnant women’s experience of depression 

and/or depressive symptoms in SSA and/or compared rates of depression/depressive 

symptoms among HIV-infected and -uninfected pregnant women. In the sole study, 
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Rochat et al. reported (35) high levels of depressive among pregnant women (41% of 

the women in the study met the authors criteria for depression) that didn’t differ by 

women’s HIV status. Other data from SSA indicate varied levels of psychiatric 

morbidity during pregnancy. However, the use of different diagnostic and screening 

tools for psychiatric morbidity among these reports do not allow us to distinguish the 

different forms of the studied morbidities, e.g. depression or anxiety, which 

complicates the interpretation and comparison of these findings. An earlier study 

among 263 pregnant women in Uganda reported that 10.7% of them presented with 

some form of depressive disorder.(36) Three studies by Abiodun et al., (37) 

Aderidigbe et al., (38) and Adewuya et al. (39) reported levels of psychiatric 

morbidity ranging between 12.5% and 14.4% and 8.3%, respectively, among Nigerian 

pregnant women. In a Zimbabwean study of pregnant women in their third trimester, 

19.0% of respondents were classified as being at high risk of depression. (40) More 

recently, Hanlon et al. (41) reported that 12.0% of pregnant Ethiopian women had 

high symptoms of psychiatric morbidity. Overall, the evidence suggests the existence 

of unspecified psychiatric morbidities among pregnant women in SSA with prevalence 

rates ranging between 8 and 20%. Actual prevalence rates for depression may be 

higher (e.g. 41% in the Rochat et al. study), but such rates of depression or depressive 

symptoms may not differ between HIV-infected and –uninfected pregnant women.  

Available studies have not specifically examined the relationship between FI 

and depression among pregnant women in SSA. However, a few studies have reported 

on the relationship between FI and depression generally among women of other 

physiological states. Dewing et al. (42) studied 249 postpartum women in South 
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Africa at 3 months after delivery; 59.8% of whom were living in severely FI 

households. In this cross-sectional study, FI was associated with increased prevalence 

of depression. Garcia et al. (43) conducted a longitudinal study involving women 

recruited at birth and followed to 12 months postpartum. Overall, 10.8% had persistent 

household FI. Although the authors did not measure depressive symptoms in this 

study, they found that persistent household FI was associated with increased risk of 

stress overtime during follow-up and that HIV infection status modified this 

relationship. Participants who were HIV+ and lived in households that suffered from 

persistent household FI were at a much higher risk of stress compared to those whose 

households did not experience persistent household FI. In Zimbabwe, McCoy et al. 

(44) found 93% of  a nationally representative sample of pregnant women 

participating in the local prevention of mother to child transmission of HIV (PMTCT) 

program experienced  moderate or severe household FI. Although no mental health 

outcomes were measured, a significant relationship was found between FI and failure 

to complete the full cascade of PMTCT programs. These studies highlight the adverse 

impacts of FI on women’s welfare and provide the basis for examining the 

interrelationships between FI and women’s mental health outcomes in SSA.  

Collectively, these studies highlight the need to understand the levels of FI, FI 

severity and depressive symptoms or probable depression among pregnant women in 

SSA, the interrelationships between FI and depressive symptoms among pregnant 

women in this region and other downstream impacts of FI and/or depressive 

symptoms among pregnant women on the African continent. The cross-sectional 

evidence of a positive association between FI and depression in SSA settings has been 
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reported among nonpregnant women(42). It is possible that such a relationship 

between FI and depression exists among pregnant women. It is also possible that, as 

has been suggested elsewhere(27-29), the relationship between FI and depressive 

symptoms among pregnant women is bidirectional. As discussed in the proceeding 

paragraphs, this relationship, whether unidirectional or bidirectional, may be modified 

by other factors such as HIV, social support or domestic violence. However, there is 

no study from SSA contexts that has examined the directionality and or modifiers of 

the relationship between FI and depressive symptoms among pregnant women.  

The first step to understanding the interrelationships between FI and depressive 

symptoms during pregnancy is to measure these constructs appropriately. However, 

full consensus on how to measure FI (45,46) and depressive symptoms (47) is limited 

as there exist varied measurement scales and tools.  

 Existing measures of FI focus on the 3 hierarchical domains: availability, 

access and utilization of food. (4) Measures of food availability and utilization are 

much easier to ascertain, but measures of food access are more difficult. Focus has 

increased on assessing the access dimension of FI over the past decade. The 

approaches to measuring food access include both direct and indirect methods. (46) 

Indirect, methods tend to focus on proxy measures such as household income and 

expenditure, dietary diversity or other livelihood strategies. In contrast, direct 

experience-based measures of food access rely on self-reported individuals’ and 

families’ behaviors and past experiences of FI using questionnaires. (46,48) The 

Household Food Insecurity Access Scale (HFIAS) (49) is the most frequently used 

experience-based measure of food access. The HFIAS consists of 9 items, all of which 
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are asked with a recall period of four weeks.  The 9 items address whether individuals 

due to lack of resources have worried about having enough food, not being able to eat 

preferred kinds of food, having limited kinds of food to eat, eating foods not wanted, 

eating smaller portions than wanted, eating fewer meals, not having food in household, 

going to sleep hungry, and going a day without eating.  These nine items on 

experiential FI (access) have options of four responses (no=0, rarely =1, sometimes 

=2, often=3) for each of the questions. An overall HFIAS scores is therefore computed 

with total scores ranging from 0 to 27 with higher scores reflecting more severe FI.  

Existing scales for assessing food access, such as the HFIAS, focus on 

household FI. However, the experience of FI differs within households (13,14) 

suggesting that food access should also be assessed at the individual level. Because of 

this, the HFIAS questionnaire can be modified such that the resultant scale focuses on 

respondents’ experiences rather than asking about those of their entire household. The 

resultant scale is thus, an individually focused FI access scale or the IFIAS (Appendix 

A).  

It is recommended that measures of FI be validated through qualitative (50,51) 

and quantitative approaches. (52, 53) This is to ensure that the items and responses 

used eventually in the resultant questionnaire are well understood by respondents and 

are sufficient for measuring the respective constructs. Although the HFIAS, from 

which the IFIAS was derived, has been used and validated to assess FI in many 

contexts, (54) we did not find studies that had adapted and/or validated this scale to 

assess individual level FI in Uganda or elsewhere in SSA.  
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In order to identify appropriately pregnant women with or at risk of depression, 

a reliable and valid screening tool is needed. A recent review of brief depression 

screening tools used in low and middle-income countries did not recommend any 

specific instrument. (47) Yet, the Center for Epidemiologic Studies-Depression (CES-

D) (55) is an attractive screening tool for depressive symptoms because it covers all of 

the common symptoms of major depression including depressive mood, feelings of 

guilt and worthlessness, psychomotor retardation, loss of appetite, and sleep 

disturbance (Appendix B). The CES-D consists of 20 items that are designed to 

measure self-reported depressive symptoms in the prior one week. (55) Each item on 

the CES-D is assigned a value 0-4. There are four items that are positively worded and 

that have to be reverse scored before computing the total score by adding each of the 

20 items. The minimum score is 0 and the maximum score is 60. A score of 16 and 

above in the general US population suggests the presence of probable major 

depression. Elsewhere, the cutoff varies based on the prevalence of each of the 20 

items in the population of interest, the method of the scales administration, and the 

extent of adaptation that goes into the CES-D for contextually relevancy. Hence, it is 

important that the scale be validated before it is used in new populations.  

In SSA, the CES-D has been validated among adult populations in Zambia (56) 

and South Africa (57) by comparing results of the CES-D to those obtained using a 

“gold standard” for depression diagnosis i.e. the depression module of the Mini-

Neuropsychiatric Interview (MINI). The MINI is a short, structured diagnostic 

interview that was developed in 1990 by psychiatrists and clinicians in the United 

States and Europe for DSM-IV psychiatric disorders. (58) The MINI is divided into 
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different modules, including one for major depressive disorder, each corresponding to 

a diagnostic category. In Uganda, the CES-D scale has been used to assess depressive 

symptoms among HIV-infected adults. (59, 60) However, no study could be identified 

that used this scale among HIV-uninfected Ugandans or validated this questionnaire in 

any Ugandan subpopulations including any study among pregnant participants. 

1.4 FOOD INSECURITY AND CHANGES IN WOMEN’S 

NUTRITIONAL STATUS DURING PREGNANCY  

 

Women’s nutritional status before and during pregnancy is a major 

determinant of favorable maternal and child health outcomes. Both pre-conception and 

pregnancy related changes in weight (61,62) or mid upper arm circumference 

(MUAC) (63,64) have been used to monitor and/or develop public health 

recommendations for optimal nutrition  prior to and during pregnancy.  For instance, 

to achieve adequate weight gain through the pregnancy, women are counseled to enter 

pregnancy with normal weight status and ensure adequate nutrition and moderate 

exercise that permit about 12-16 kg weight gain during pregnancy. (61,62) The rate at 

which weight changes during pregnancy is an important predictor of favorable birth 

outcomes including infant weight at birth, (63-68) term delivery (67-69) and survival 

in the first year of life. (70) Although recommendations for adequacy of pre-

pregnancy and optimal changes in MUAC status during pregnancy have not been 

developed, studies indicate that women’s MUAC measurements before and changes 

during pregnancy are dependent on pre-pregnancy nutritional status as well. (63,71) 

Moreover, among women of normal pre-pregnant weight status, a MUAC increase of 

about 19 mm over the course of the pregnancy has been described in the literature.(63) 
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The impact of FI on pregnant women’s overall nutritional status e.g. pre-

pregnancy weight status and gestational weight gain has only been documented among 

US women. Laraia and colleagues studied 810 pregnant women in the US (31.2% of 

whom were African-American) and 14% of them were marginally food secure while 

10% were from FI households. (15) These authors showed significant associations 

between living in a FI household and severe preconception obesity and experiencing 

higher weight gain during pregnancy. In resource-limited settings, reduced 

food/energy intake, emanating from FI, may lead to undernutrition characterized by 

low weight status prior to conception and low weight gain/MUAC change during 

pregnancy. There are no similar data from resource-limited contexts on the 

relationship between FI and weight status before and changes in weight during 

pregnancy. Indeed, prior research indicated that the rainy season, also termed “the 

hungry season” is associated with inadequate food availability and poor weight gain 

patterns among pregnant women in the Gambia. (72) 

1.5 LINKING FOOD INSECURITY WITH DEPRESSIVE 

SYMPTOMS AND CHANGES IN NUTRITIONAL STATUS DURING 

PREGNANCY IN THE CONTEXT OF THE HIV/AIDS EPIDEMIC 

IN SUB-SAHARAN AFRICA  

 

As of 2013, 35 million people, 71% in SSA, were living with HIV globally, 

and adolescent girls and young women accounted for one in four new HIV infections 

SSA. (73) Reports indicate that as many as 30% of persons living with HIV develop 

depressive disorders during the course of their illness. (74,75) In SSA, the reported 

prevalence of depressive disorders among people living with HIV ranges broadly from 

71.3% in Zambia, (56) 47% in Uganda, (59) 43.7% in South Africa (57) and 30% in 
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Zimbabwe. (76) A number of biological and psychosocial factors and psychiatric co-

morbidities help explain why persons with HIV (PLHIV) are at a higher risk of 

depression. (77) Moreover, depression has been associated with increased rates of HIV 

disease progression and mortality, (78) inequity in decision-making and relationship 

power among heterosexual couples, (79) and AIDS related stigma. (80) The majority 

of studies reporting the prevalence or incidence of depressive symptoms among 

persons living with HIV (PLHIV) in SSA have not compared rates among PLHIV to 

those among HIV-uninfected persons. 

Both depression and HIV, as previously argued for FI, adversely impact 

women more than men. However, the limited available reports indicate no cross-

sectional relationship between HIV infection and depressive symptoms during the 

prenatal period. (35, 81) No study exists that has examined the interrelationships 

among FI, depressive symptoms and HIV whether using cross-sectional or 

longitudinal data from a resource rich or resource-limited setting. FI may affect HIV-

infected and affected persons’ health through nutritional as well as psychosocial and 

behavioral pathways. (11) Whether HIV exacerbates the impact of FI and/or 

depressive symptoms on each other is unknown. It is possible that women who are 

HIV-infected and experience FI may be at a greater risk of developing depressive 

symptoms than those who are not. Likewise, HIV infection may exacerbate the 

impacts of depressive symptoms on FI.  

Finally, FI among pregnant women may represent an underlying risk factor for 

poor nutritional status including weight loss, suboptimal weight gain and 

micronutrient deficiencies, factors that have been linked with increased mother to 
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child transmission of HIV. For instance, findings from a cohort of HIV-infected, 

highly active antiretroviral therapy (HAART) naïve pregnant women from Tanzania 

indicated that women who lost weight had a higher risk of prenatal and early postnatal 

vertical HIV transmission. (82) Likewise, low body mass index and lower MUAC 

were each associated with intrapartum and early postpartum transmission of HIV from 

mother to the infant in Zimbabwe. (83) In a separate prospective observational study 

using data from HIV-infected HAART naïve pregnant women from Malawi, Tanzania 

and Zambia, Mehta and colleagues reported that 28% of women with severe iron 

deficiency and 16% of women with moderate iron deficiency had transmitted HIV to 

their infants by the end of the first 6 weeks. (69) No studies were identified from 

resource-rich or –limited settings that directly assessed FI in HIV-infected and –

uninfected pregnant women and correlated these findings with women’s nutritional 

and/or other health outcomes. However, research in SSA documented low rates of 

weight gain among HIV-infected pregnant women before and during the era of highly 

active antiretroviral therapy (HAART) (67,68,84)  when compared to IOM 

recommendations. These authors neither assessed FI nor did they compare weight gain 

data among HIV-infected women to population level data or control data among -

uninfected pregnant women in this context.  

1.6 THE NORTHERN UGANDA CONTEXT:  POSTCONFLICT 

SITUATION  

 

From 1986, northern Uganda experienced about 20 years of conflict pitting the 

Lords Resistance Army (LRA) against the national army of Uganda. The LRA was a 

spiritual rebel group in northern Uganda that killed and mutilated thousands of 
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civilians and abducted an estimated 52000 to 75000 people to serve as soldiers, 

servers, porters and sex slaves. (85) Representative data show that about one third of 

the adult population in northern Uganda were abducted during the conflict, and that 

majority of those abducted belonged to the Acholi sub-ethnic group. (86) During the 

peak of the conflict and follow-up years, many people were forced into internally 

displaced peoples (IDP) camps to protect them from sporadic LRA attacks. The camps 

were congested and characterized by gender-based violence, rape and defilement; 

(85). Since 2006, however, the region has enjoyed relative stability. Most IDP have 

returned to their previously abandoned villages and communities.  

There has not been any study from northern Uganda that has examined the 

linkages between FI and depression or changes in nutritional status in the general 

population or in specific subpopulations. Given the post-conflict nature of northern 

Uganda, evidence of posttraumatic stress disorder (PTSD) and depression (86-88) has 

been widely reported in different studies. Whether these mental health problems are 

related to current problems of poverty and other forms of destitution widely prevalent 

in post conflict northern Uganda is unknown. As previously noted, substantial 

numbers of adults currently living in northern Uganda were IDP during and in years 

following the conflict, and some of them were abducted by the LRA. Young girls and 

women abducted by the LRA were used as sex slaves or raped during their captivity. 

Past experiences of abduction and internal displacement have had long-term impacts 

on current status of mental health outcomes in this region. For instance, history of 

abduction (86) and the number of traumatic events experienced as an abductee (87) 

have been noted to increase the risk for PTSD.  Still, northern Uganda is the most 
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under-developed region in Uganda with the highest levels of poverty and, potentially, 

other risk factors for FI, depression or poor nutritional status. Studies that aim at 

understanding the interrelationship between FI and depression or under-nutrition in 

this context, need to account for contextual factors such as previous experience of 

war-related abduction or internal displacement.  

 

1.7 RESEARCH GAPS DISSERTATION AIMS AND RESPECTIVE 

CHAPTERS 

 

In conclusion, there are major gaps in the literature on the linkages between FI 

and a) depressive symptoms or b) changes in nutritional status among pregnant 

women with or without HIV who live in resource-limited and post conflict settings 

such as northern Uganda. Secondly, there is need to assess the appropriateness of 

measurement scales for FI and depressive symptoms among pregnant women living in 

these contexts. The first specific aim of this dissertation was to validate measurement 

scales for FI and depressive symptoms in our study sample. In Chapters 2 and 3, 

results from the validation of the IFIAS and CES-D are presented. The second specific 

aim of the study was to examine the interrelationships among FI, depressive symptoms 

and changes in nutritional status in HIV-infected and uninfected women during 

pregnancy. In Chapters 4 and 5 results from our assessment of the longitudinal 

relationship between FI and prenatal depressive symptoms and changes in women’s 

weight/MUAC are presented. In Chapter 6, conclusions and implications for research 

and intervention are provided.  
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CHAPTER 2 

 

RELIABILITY AND VALIDITY OF AN INDIVIDUALLY-FOCUSED FOOD 

INSECURITY SCALE FOR ASSESSING INADEQUATE ACCESS TO FOOD 

AMONG PREGNANT UGANDAN WOMEN OF MIXED HIV STATUS 

 

2.1 ABSTRACT 

 

Objective: To determine the reliability, validity, and correlates of measures of food 

insecurity (FI) obtained using an individually-focused FI access scale (IFIAS) among 

pregnant women of mixed HIV status in northern Uganda.  

Design: A mixed methods study involving cognitive interviews (CIs) nested within a 

cross-sectional survey. 

Setting: The antenatal care (ANC) clinic of Gulu Regional Referral Hospital 

(GRRH).  

Subjects: Survey respondents included 403 pregnant women, recruited in a ratio of 1 

HIV-infected to 2 HIV-uninfected respondents, 26 (9 of them HIV+) of whom were 

asked to participate in the CIs. 

Results: Over 80% of CI participants reported understanding the respective meanings 

of 6 of the 9 items (i.e. items 4 to 9) on the IFIAS. Two main factors emerged from 

rotated exploratory factor analysis of the IFIAS: mild to moderate FI (IFIAS items 1 -

6) and severe FI (items 7-9). Together, they explained 90.4% of the FI measures 

variance. The full IFIAS and the two subscales had moderate to high internal 
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consistency (Chronbach's alpha ranged from 0.75 to 0.87). Dose response associations 

between IFIAS scores, and measures of socio-economic status and women's diet 

quality, were observed. Multivariate linear regression revealed significant positive 

associations between IFIAS scores and HIV infection, age, number of children, and a 

previous history of internal displacement. IFIAS scores were negatively associated 

with women's diet diversity score, asset index, and being employed.  

Conclusion: The IFIAS showed strong reliability, validity, and contextual relevance 

among ANC attendees in northern Uganda. 

2.2 INTRODUCTION  

 

Food security occurs “when all people, at all times, have physical, social, and 

economic access to sufficient, safe, and nutritious food that meets their dietary needs 

and food preferences for an active and healthy life” (1). Food insecurity (FI) exists 

when these conditions are not met, and is a major underlying cause of undernutrition 

enshrined in the UNICEF conceptual framework (1,2). 

FI is a major risk factor for adverse health outcomes among specific vulnerable 

populations including persons infected with HIV (3,4), women (5) and children (5,6). 

Women’s responsibilities in managing family feeding (7), gender bias in the 

experience of FI (8), and unequal control over household resources make them 

particularly vulnerable to FI and its consequences (3). Data from the US indicate that, 

when faced with FI, women suffer negative nutritional (9) and psychosocial 

consequences (10,11).  
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Pregnant women are more likely to experience greater FI than non-pregnant 

women because they have higher nutrient demands, less physical ability to obtain and 

prepare food (especially later in pregnancy and early postpartum), and less ability to 

engage in income-generating labor (10). The three studies to date about FI among 

pregnant women have shown that FI has serious negative nutritional and psychosocial 

impacts on women’s health (8-10). However, all of these studies were done in the US, 

and contextual differences between resource-rich and resource-limited settings make 

the generalizability of these findings difficult. For instance, a higher burden of 

infectious diseases and poverty in resource-limited settings may exacerbate women’s 

experiences of FI. Thus, it is important to document the burden and impacts of FI 

among pregnant women living in resource-limited settings.  

The first step to understanding the consequences of FI is to be able to 

appropriately measure the FI construct. Measures of food security tend to focus on 

three important and hierarchical domains: availability, access and utilization of food 

(12). Whereas measures of food availability (e.g. food stocks at national, community 

and household levels) and utilization (e.g. through assessment of nutritional status) are 

much easier to ascertain, measuring food access has been more difficult.  

There is an increasing focus on assessing the access domain of FI given the 

emerging psychosocial impacts of FI. Approaches to measuring food access have 

included both indirect and direct methods (13). Indirect methods of measuring food 

access tend to focus on proxy measures such as household income and expenditures, 

dietary diversity, or other livelihood strategies. In contrast, direct, experience-based 

measures tend to rely on individuals’ and families’ behaviors and past experiences of 
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FI using questionnaires (13). The Household FI Access Scale (HFIAS) (14) is perhaps 

the most frequently used experience-based measure of food access. The HFIAS 

consists of 9 questions, each of which have four response options (no=0, rarely =1, 

sometimes =2, often=3). A total HFIAS score can therefore be derived, with total 

scores ranging from 0 to 27, with higher scores reflecting more severe FI.  

Existing scales for assessing food access, such as the HFIAS, focus on 

household FI. However, intra-household differences in the experience of FI (8,15) 

suggest that food access should also be assessed at the individual level.  For this 

reason, we explored the reliability and validity of a modified HFIAS questionnaire, in 

which we focused on respondents’ individual experiences, rather than asking about 

those of the entire household. The resultant scale is an individual-level FI access scale 

(IFIAS), or the IFIAS (Appendix A). 

It is recommended that measures of FI be validated through qualitative (14,16) 

and quantitative approaches (17,18) so as to assure their appropriateness. Although the 

HFIAS has been used and validated to assess FI in a number of countries (13), we did 

not find any study that had adapted and/or validated this scale to assess individual 

level FI. Therefore, to ensure that FI access measures obtained using the IFIAS are 

reliable, valid and reflect specific contextual factors, we collected qualitative and 

quantitative data from pregnant women participating in the Prenatal Nutrition and 

Psychosocial Health Outcomes (PreNAPs) study.  
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2.3 MATERIALS AND METHODS 

 

Data were collected in the context of the PreNAPs study, a longitudinal 

observational study designed to document the relationships between food access, 

nutritional and psychosocial exposures and a number of physical and mental health 

outcomes among HIV-infected and -uninfected pregnant women in post-conflict 

northern Uganda. Data were collected between 10th October 2012 and 29th August 

2013 at the antenatal care (ANC) clinic of Gulu Regional Referral Hospital (GRRH) in 

Gulu, northern Uganda. The ANC clinic of GRRH is a busy primary care clinic 

attending to approximately 400 newly pregnant women per month. All services at 

GRRH, including medications, are offered free of charge, as they are in other public 

hospitals and clinics in Uganda. 

Population: Women were invited to participate in the PreNAPs study if they 

were between 10 and 26 weeks of gestation, lived within 30 km of GRRH, and had a 

known HIV status. Women whose HIV status was unknown were excluded. HIV-

infected women were oversampled to achieve a ratio of 1 HIV-infected: 2 HIV-

uninfected participants; and, thus, the proportion of HIV-infected women in our 

sample is much higher than the 10.3% age adjusted prevalence of HIV observed at 

various ANC clinics in northern Uganda (19).  

Study design: We used a mixed methods approach to validate the IFIAS. Prior 

to administrations, questionnaires were adapted for use for our particular study (e.g. by 

changing the HFIAS into the IFIAS) and translated into Acholi and Langi, the two 

dominant Luo languages in the area, and then back-translated into English by 3 

Acholi/Langi speaking key informants. These included a medical psychiatrist working 
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for GRRH, a study nutritionist, and a midwife. Discrepancies in conceptual and 

semantic equivalence were resolved through discussions. The research team discussed 

all translated versions and adaptation of the questionnaires until final versions of the 

questionnaires were agreed upon. 

Qualitative validation of the IFIAS: We conducted qualitative cognitive 

interviews (CI) with a subset of cohort participants to ensure the appropriateness of the 

IFIAS questions (n=26). Like in the main study sample, about one third (34.6%) of the 

CI participants were HIV-infected. CI is a methodology used to evaluate sources of 

error/improve quality of survey instruments (20) that has been used successfully to 

understand respondents’ experiences with the Radimer/Cornell FI questions (16). CI 

were oriented around the 9 IFIAS questions. Specifically, we used cognitive testing 

methods to assess (1) the comprehension of questions, i.e. to determine whether 

respondents perceived the intent of IFIAS questions as intended; (2) the retrieval from 

memory information relevant to the questions, i.e. to determine whether respondents 

were able to repeat questions we had asked them and the thought processes they went 

through to come up with a response to the question; and (3) the response process, i.e. 

to assess whether the response options are appropriate and/or adequate. CI were 

conducted by an Acholi speaking study nutritionist (HK), Acholi being the native 

language in Gulu. 

Quantitative validation of the IFIAS: We also validated the IFIAS 

quantitatively among the entire study cohort (n=403). Because there is no gold 

standard for measuring FI access, we employed approaches that involve establishing 

construct rather than criterion validity of the IFIAS. Construct validity is defined as 
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the extent to which a given measurement corresponds to theoretical concepts 

(constructs) concerning the phenomena under study, while criterion validity is the 

extent to which measurements obtained using a new scale concur with those 

determined with an established diagnostic test or gold standard (21). Construct validity 

is further divided into convergent and discriminant validity (22). Whereas convergent 

validity looks at establishing whether a given test measure or outcome is correlated 

with concepts or constructs one would expect it to be related with, the goal of 

discriminant validity is to demonstrate that a given test measure or outcome should not 

be correlated with concepts or constructs that are generally considered to be unrelated 

to it. Discriminant validity has been, erroneously referred to as divergent validity (22). 

Table 2.1 provides further details regarding the different measures of validity. In this 

study, we assessed the convergent validity of the IFIAS by determining if the 

measures of FI obtained with this scale were related to selected conceptual and 

contextual factors expected to be correlated with FI, specifically, socio-demographic 

characteristics, dietary intake, and measures of wealth. 

Survey data collection: At enrollment into the cohort study, trained 

interviewers administered a questionnaire lasting approximately 45 minutes. 

Individual level FI was assessed using the IFIAS. Socio-demographic data collected 

included maternal characteristics such as age, education, residence, and previous 

experience with displacement or residence in an internally displaced people’s (IDPs) 

camp. Wealth was based on the possession of 20 different household assets obtained 

from the socio-economic module of the 2009-10 Uganda National Panel Survey (23). 

Health information including gestational age (based on the first date of a woman’s 
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menstrual period) and HIV status (determined at the ANC clinic prior to enrollment 

into the PreNAPs study) were also documented.  

 

1 Table 2.1. Definitions of terms conceptually important for testing the reliability and validity of measurement 
scales 

Term  
Definition   

Reference Measurement in this study 

Internal 
validity 

The degree to which a study is free from bias or 
systematic error. It also refers to the soundness of 
the study design, conduct and analysis in 
answering the question that is posed for the study 

participants.  

(21) 
 

By providing a comprehensive 
description of the study design, 
data collection and analysis. 
With respect to external 

validity, in the discussion 
section, we provide suggestions 
on how future studies can draw 
from limitation of this study to 
strengthen their external 
validity.  

External 
validity  

The degree to which results of a study may apply, 
be relevant, or be generalized to populations or 
groups that did not participate in the study. A study 
is said to be externally valid or generalizable if it 
allows unbiased inferences regarding some other 
specific target population beyond the subjects in 

the study.  

Construct 
validity,  

A construct is a psychological process or 
characteristic believed to account for individual or 
group differences in behavior. Construct validity, 
therefore, is the extent to which a measure assesses 
the construct it purports to measure.  

(22) 
 

We demonstrate strong 
convergent validity of the 
IFIASa scale in tables 2.4-2.5 
and figure 2.4; we did not 
explore the IFIAS scale’s 
discriminant validity since we 
believe that is outside the scope 

of this paper.  
Convergent 

and 
discriminant 
validity,  

Construct validity encompasses two main types i.e. 

convergent and discriminant validity. Convergent 
validity refers to the extent to which a given 
measure is correlated with constructs one would 
expect it to be related to. On the other hand, 
discriminant validity aims to demonstrate that a 
given measure is not correlated with constructs that 
are generally considered to be unrelated to it.  

Reliability  Reliability is the degree of stability exhibited when 

a measurement is repeated under identical 
conditions. Similarly, reliability refers to the extent 
to which results obtained by a measurement 
procedure can be replicated.  

(21) In table 2.4, we showed high 

Cronbach’s alpha (and thus 
internal consistency reliability) 
values for the entire IFIAS scale 
as well the two subscales that 
emerged from exploratory 
factor analysis Internal 

consistency 
reliability  

Internal consistency reliability, also known as 
Cronbach’s alpha, is an estimate of the correlation 
between the total score across a series of items 

from a rating scale and the total score that would 
have been obtained had a comparable series of 
items been employed.   

a Individually-focused Food Insecurity Access Scale 
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Dietary diversity: Diet quality was assessed using the Women’s Dietary 

Diversity Score (WDDS) (24). The WDDS is based on the sum of nine food groups 

consumed in the 24 hours preceding the food recall interview. The following set of 

food groups are recommended for calculating the WDDS score: starchy staples, dark 

green leafy vegetables, other vitamin A rich fruits and vegetables, other fruits and 

vegetables, organ meats, meat and fish, eggs, legumes, nuts and seeds, and milk and 

milk products.  

Data analysis: CI were transcribed in Acholi and translated into English 

immediately after each interview. We then looked for common themes and 

discrepancies in respondents’ answers to each question. Understanding of the 

meanings of items and/or important phrases in each item was then summarized or 

tallied, as appropriate.  

Survey data were entered into EPIDATA 3.1, and analyses were conducted 

using STATA 12 (College Station, Texas, USA). The IFIAS score and FI categories 

were based on pregnant women’s responses to the nine-item scale, as recommended 

by Coates et al for the HFIAS (14). Frequency distributions of responses to all 9 

IFIAS items were also performed. We derived a wealth index proxy variable, asset 

index, using the principal component analysis (PCA) methodology. Per this 

methodology, households with higher values on the PCA generated asset index 

represent greater household wealth relative to others in the sample (25).  

The reliability of the IFIAS scale was assessed using both exploratory factor 

analysis and Chronbach’s test for internal consistency (Table 2.1). For factor analysis, 

we used varimax rotated exploratory factor analysis retaining factors with eigenvalues 
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above 0.5. We developed subscales using items that consistently grouped together and 

had factor loadings with values greater than 0.45.  The internal consistency of the 

entire 9-item IFIAS scale and emergent subscales was assessed using Cronbach's 

alpha. Chronbach’s alpha coefficients of 0.7 or greater were considered to be reliable 

(26). 

As recommended by Frongillo et al. (16), we tested the parallelism of IFIAS 

item responses by plotting the proportion of affirmative responses within categories 

(tertiles) of household asset index. Additionally, we documented the dose-response 

association between the IFIAS score and indicator variables for socio-economic status 

and diet quality by assessing how the mean asset index and women’s dietary diversity 

scores varied across quartiles of IFIAS scores.  We determined the IFIAS scale’s 

convergent validity using Pearson’s correlation coefficient (for exploring how IFIAS 

was correlated with continuous variables) and t-tests (for differences in IFIAS by 

dichotomous variables). We used non-parametric tests for assessing trends (for 

categorical variables with more than two categories and assuming ordinal groupings) 

to compare performance on IFIAS scores with categorical measures of education and 

wealth and diet quality. Multivariate linear regression was used to examine the 

independent effects of individual demographic and socioeconomic characteristics on 

IFIAS scores. We included variables with p-values <0.20 in bivariate analyses into the 

multivariate model, but only retained variables with p-values <0.05 in the final model.   
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2.4 RESULTS  

 

Participant characteristics: Of the 415 participants asked to participate in the 

Pre-NAPs study, 405 were enrolled (Figure 2.1).  The ten women who refused 

enrollment declined, citing “no time”. Of the 405, 2 participants did not complete the 

entire interview, requesting to come later but never returned, and were excluded from 

this analysis. Of the 403 remaining participants, 33.0% (n=133) were HIV-infected.  

Participants selected for the CI study were similar, but not identical to the 

sample in the parent study (Table 2.2). They were primarily Acholi speaking 

Christians, with a mean age of 25 years and lived with approximately four other 

people. A greater proportion of CI participants had less education.  

The mean (SD) IFIAS score was 9.5 (5.7) for participants in the overall study 

and 9.3 (5.2) for CI participants. Based on the categorization procedure suggested by 

the authors of the HFIAS scale(14), 74.5% of respondents study in the main survey 

were moderately or severely food insecure.  
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Figure 2.1 Diagram of participant flow in the PreNAPs sub-study 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

415 HIV-infected and -

uninfected pregnant women 

asked to participate 

405 participated in the baseline survey 

403 available for analysis 

(133 HIV+ 270HIV-) 

(26 of these also involved in CIs) 

2 withdrawn due to 

missing HIV results and 

incomplete survey data 

10 did not have time to be 

interviewed (5HIV-, 5HIV+) 
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2 Table 2.2 Characteristics of pregnant participants in the validation study of the IFIAS scale 

Variable  Cognitive Interviews (n=26) Survey (n=403) 

Language spoken 

Acholi  21 (80.8%)a 365 (90.6%)a 

Langi 3 (11.5%) 13 (3.2%) 

Other  2 (7.7%) 25 (6.2%) 

Religion 

Christian  26 (100%) 389 (96.5%) 

Muslim 0 (0%) 14 (3.5%) 

Age in years 25.4±4.8a 24.7±5.0a 

HIV-infected 9 (34.6%) 133 (33.0%) 

Gestational age at enrollment 19.9±4.1 19.3±3.8 

Education level 

Primary or no school 19 (73.1%) 221 (54.8%) 

Ordinary level  6 (23.1%) 132 (32.8%) 

Advanced level or higher 1 (3.8%) 50 (12.4%) 

Household size 4.8±2.2 4.4±2.2) 

Number of children <18 years old 2.0±1.7 1.9±1.7) 

Rural residence 4 (15.4%) (19.9%) 

Occupation 

Formally employed 1 (3.8%) 34 (8.4%) 

Self, informal or unemployed 25 (96.2%) 369 (91.6%) 

Marital status 

Single  3 (11.6%) 25 (6.2%) 

Married or cohabiting 23 (88.4%) 347 (86.1%) 

Separated/divorced/widowed 0 (0%) 31 (7.7%) 

Ever been displaced  16 (61.5%) 292 (72.5%) 

Ever stayed in an IDPb camp  13 (50%) 208 (51.6%) 

Asset Indexc 0.09 (-0.71 to +0.78)a 0.23 (-1.01 to +0.51)a 

IFIASd score 9.3±5.2 9.5±5.7 

Food insecurity categorye 

Food secure  1 (3.8%) 17 (4.2%) 

Mildly food insecure  4 (15.4%) 86 (21.3%) 

Moderately food insecure  10 (30.8%) 103 (25.6%) 

Severely food insecure  13 (50.0%) 197 (48.9%) 

WDDSf score 4.3±1.6 4.1±1.2 
aValues are Mean±SD or n(%n) or Median(IQR); bInternally Displace People or Persons; cAsset index 

was derived per ref (25); dIndividually-focused food insecurity scale; eFood insecurity categories were 
derived per ref (14); fWomen’s Dietary Diversity Scores (ref 24) 
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Cognitive interview results: As one of the first CI activities, participants were 

asked to paraphrase the main message of each of the IFIAS items (Table 2.3). In 

general, their responses indicated that the items were understood as we had intended. 

For example, for item 1, we asked respondents what they thought “enough food” 

meant. Responses were translated to mean phrases like “food that satisfies me”, and 

“food that is enough for me, my family member, and children”. A majority of the 

respondents (>80%) in the CI study were able to appropriately repeat and convey the 

primary meaning of IFIAS items 4 to 9 (Figure 2.2). For IFIAS items 1 and 2, the 

proportion of participants in the CI study who were able to convey their meaning 

dropped to slightly above 70%. The most difficult to understand IFIAS item was item 

3 (concerning if a respondent had to eat a limited variety of foods due to a lack of 

resources), with about 58% of CI participants able to repeat it and provide adequate 

information with regard to what the item meant.  
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3 Table 2.3 Participants’ interpretations and understanding of the IFIAS questionnaire items in 

cognitive interviews (n=26) 

IFIASa 

item 

Primary query in the IFIAS 

item 
Interpretations given by participants 

 

Item 1 
"enough food" 

food that is enough for me, family members, children and 

visitors (n=8),  

food that satisfies me (n=6),  

provides different types in a day (n=5),  

provides at least 3 meals a day (n=3).’  

don’t know (n=4) 

Item 2 
"kinds of food you prefer" 

greens (e.g. boo, or malakwang) n=8) 

beans (n=6) 

appetizing food (n=4),  

food I desire (n=3),  

food I eat with interest (n=3),  

don’t know (n=2) 

Item 3 

 

"limited variety of foods" 

only 2 or 1 type of food eaten in a day (n=12). 

fewer varieties (n=8),  

small bits of food (n=3)  

don’t know (n=3) 

“lack of resources” 

lack of money (n=14),  

small quantities to no food (n=6) 

other resources that help get food (n=2) 

other resources e.g. bicycle (n=1) 

don’t know (n=3) 
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IFIASa 

item 

Primary query in the IFIAS 

item 
Interpretations given by participants 

Item 4 
"eat some foods that you 

really did not want to eat" 

food I don’t like or desire (n=11),  

beans (n=3) 

cabbage (n=2) 

don’t know (n=6)  

Item 5 "had to eat smaller meal in a 
day" 

not eating enough food in terms of quantity (n=12),  
food that was insufficient to satisfy anyone (n=9) 

don’t know (n=5) 

Item 6 
"had to eat fewer meals in a 
day" 

eating mostly once a day (n=8)  

twice or less than 3 meals a day (n=5),  

just fewer meals, nonspecific times (5),  

skipping breakfast, lunch or supper (n=3),  

don’t know (n=5) 

Item 7 "no food to eat of any kind" 

lack of food (n=15),  

lack of money to acquire food (n=8), 

lack of other resources to acquire food (n=3)  

Item 8 "go to sleep hungry at night" 

slept minus eating anything, no evening meal, ate only during 
the day (n=15),   

lacked food items in the house to prepare evening meal (n=5) 

don’t know (6) 

Item 9 
"went hungry for a whole day 
and night" 

never tasting any food for 24 hours from morning to night 

time, both day and night, full day without eating’ (n=17), 

no food or money (n=7), 

I slept hungry (n=2), 
aIndividually-focused Food Insecurity Access Scale 
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3 Figure 2.2 Proportion of respondents who were able to repeat and convey the main message of 

each of the IFIAS question items (N=26) 
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IFIAS Questionnaire Items 

 

IFIAS survey results: Overall, affirmative responses (rarely + sometimes + 

often) ranged from 16.0 to 87.9% (Table 2.4). As expected, responses to IFIAS items 

indicating less severe FI such as item 2 (not able to eat the kind of foods you 

preferred) were more prevalent than items indicating more severe FI e.g. item 9 (going 

a whole day and night without eating food). Item 2 received the most affirmative 

responses while item 9 received the least. Applying the algorithm for FI severity 

categories (food secure, mild-, moderate, and severe FI) introduced by Coates et al. 

(14) to  IFIAS data, about half (48.9%) of the respondents perceived themselves to be 

severely food insecure.  

Reliability and construct validity: Two factors emerged from rotated 

exploratory factor analysis of the IFIAS items.  We labeled these as (1) mild to 

moderate FI access and (2) severe FI access. Items 1 through 6 loaded onto the mild to 

moderate FI access factor with factor loading ranging from 0.49 to 0.76 while items 7 
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through 9 loaded onto the severe FI factor with factor loadings ranging from 0.58 to 

0.76. Of all items, item 4 loaded most poorly onto the mild to moderate FI factor with 

loading of 0.49 while item 9 was the poorest to load on the severe FI factor with 

loadings of 0.58. The mild to moderate FI factor (items 1 to 6) explained 75.4% of the 

total variance while the severe insecurity factor explained 15.0% of the variance. The 

nine item IFIAS and the two subscales had moderate to high internal consistency.  

Chronbach’s alpha for the full IFIAS scale was 0.87, 0.86 for the items 1-6 subscale 

and 0.75 for items 7 to 9 subscale.   

 

4 Table 2.4. Distribution of affirmative responses to items on the IFIAS and varimax rotated factors loadings of 
the items among 403 pregnant women 

Performance of the IFIASa items 
LOADINGS  

Item  
 Question: In the past four weeks, was there any time when you... 

% 
Yes  

Factor 1 (mild to 
moderate FI)  

Factor 2 
(severe FI 

1 ...worried that you would not have enough food?  67.7 0.6804  

2 
...were not able to eat the kinds of foods you preferred because 
you couldn’t obtain them?  

87.9 0.7569  

3 ...had to eat a limited variety of foods due to a lack of resources?  80.8 0.7529  

4 
...had to eat some foods that you really did not want to eat 
because you couldn’t obtain other types of foods?  

84.8 0.4950  

5 
...had to eat a smaller meal than you felt you needed because 
there was not enough food?  

56.6 0.6131  

6 
...had to eat fewer meals in a day because there was not enough 
food?  

59.6 0.6906  

7 
…had no food to eat of any kind in your household because of 
lack of resources to get food?  

41.0  0.7171 

8 
... had to go to sleep hungry at night because of food shortages in 
the house?  

33.5  
0.7622 

9 
... went hungry for a whole day and night because of limited food 
in the house?  

16.0  0.5755 

 Eigenvalues for the factor 4.129 0.819 

 Eigenvalues explained by the factor, % 75.37 14.95 

 Cronbach’s alpha for subscale 0.86 0.75 

a Individually-focused Food Insecurity Access Scale 
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 Parallelism across tertiles of household asset index: Figure 2.3 shows the 

proportion of affirmative responses to each of the 9 IFIAS items across tertiles of 

household asset index. Women in the lowest and middle asset tertiles showed little 

difference in response to IFIAS items 1-5, but the proportion of affirmative responses 

on these items for women in the highest asset tertile was markedly lower. For IFIAS 

items 6 to 9, we observed clear parallelism of IFIAS item response curves across the 

asset index tertiles. Affirmative responses to each of the 9 IFIAS items showed clear 

parallelism across tertiles of women’s household asset index.  

4 Figure 2.3. IFIAS item response curves across tertiles of household asset index 
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 Dose response association. We observed dose-response (represented by the 

quartiles of the FI score) and mean (i) household asset index and (ii) WDDS (Figure 

2.4). Mean asset index and WDDS of the fourth quartile of FI scores were lowest 

compared with the first quartile of FI. Unlike the performance of the IFIAS on the 

parallelism requirement, the overall score on the IFIAS showed a clear-cut dose 

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5 6 7 8 9

Lowest
tertile

Middle
tertile

Highes
t
tertile



 

46 

response association with respect to WDDS and asset index variables. 

 

5 Figure 2.4. Dose response association between mean asset index women’s diet diversity scores and 

food insecurity access scale quartile 

 
 

 

Contextual factors associated with food insecurity: In bivariate analyses, FI 

status was significantly and positively associated with age, number of children below 

18 years, HIV infection, and marital status (i.e. being separated, divorced, or of 

widowed) (Table 2.5). Conversely, we observed negative associations between FI and 

asset index, formal employment status, and women’s dietary diversity scores. 

Contextual factors important for the northern Uganda study setting such as previous 

history of displacement or stay in and IDP camp were also adversely associated with 

FI.  In a multivariate linear regression analysis, FI were associated with age, number 

of children below 18 years, asset index, HIV stats, formal employment status, diet 



 

47 

diversity and previous stay in and IDP camp (Table 2.5). Thus, in bivariate and 

multivariate analyses, we further confirmed the IFIAS’ conceptual and contextual 

relevance, given that the IFIAS scores were associated with factors that we expected 

to be related to them, a priori.  

 

5 Table 2.5 Bivariate and multivariate factors associated with IFIAS score among 403 pregnant 

women attending ANC services in northern Uganda 

Variable Bivariate analyses Adjusted/Multivariate j 

 Estimate  P value 
Coefficient  (SE)j 

P valuej 

Age in years  
0.18g 0.002g 

0.165 (0.05) 
0.020 

Number of childrena 0.20g <0.001g 0.371 (0.16) <0.001 

Ever lived in IDPb camp  5.21h <0.001h 2.06 (0.50) <0.001 

Asset indexc -0.31g <0.001g -0.69 (0.16) <0.001 

Formal employment  -3.89h 0.001h 
-2.29 (0.94) 

0.015 

WDDSd score -0.29g <0.001g -0.94 (0.20) <0.001 

HIV-infected  4.40h <0.001h 1.31 (0.55) 0.017 

Ever been displaced  2.75h 0.031h   

Marital statuse 3.31i 0.001i   

Education levelf 
-5.47i <0.001i 

  

a Children defined as any household member whose age was <18 years; b Internally Displaced Persons; 

cAsset index was derived per ref (25); dWomen’s Dietary Diversity Scores were derived per ref (24); 
eMarital status is a three category variable (1= single, 2= married or cohabiting, 3= separated, divorced 

or widowed); fEducation level is a three category variable (1= primary or no school, 2= Ordinary level, 

3= Advanced level or higher); gEstimates are unadjusted Pearson’s correlation coefficients and p values 
for the selected continuous variables with the food insecurity (IFIAS) score as the dependent variable; h 

Estimates are unadjusted students t statistics and p values for the selected dichotomous variables with 

IFIAS score as the dependent variable; iEstimates are unadjusted Z statistics and p values obtained in 

nonparametric tests for trends across variables with more than two categories and assuming ordinal 

groupings; j Estimates are adjusted mean differences in IFIAS scores above or below the intercept level 

in a multivariate linear regression model controlling for selected variables at p<0.05.  

 

2.5 DISCUSSION  
In this first mixed methods validation study of an individually focused FI 

access scale among pregnant women of mixed HIV status, utilizing cognitive 

interviews and a quantitative survey, our data indicate that the IFIAS is an appropriate 
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measure of individual level FI access. Specifically, most pregnant women cognitively 

understood each of the nine items in the IFIAS (Table 2.3 & Figure 2.2). Further, the 

IFIAS scale’s output provided moderate to high reliability, strong construct validity 

(Table 2.4 & Figures 2.3 and 2.4), and fidelity towards conceptual and contextual 

factors (Table 2.5) associated with FI in the northern Uganda setting. The HFIAS, the 

original scale from which the IFIAS scale is derived, was designed to be relevant 

across different contexts and cultures and our results with the IFIAS further affirm 

that.   

During quantitative validation of the IFIAS, rotated exploratory analysis 

produced two main factors: the mild to moderate FI factor and the severe FI factor. 

These groupings differed from the three groupings the creators of the HFIAS had 

proposed (14). Instead of item 1, items 2 to 4 and items 5 to 9 on the IFIAS emerging 

as 3 different factors as intended with the HFIAS, we observed two new grouping 

based on items 1 to 6 in one group and item 7 to 9 in the other group.  

 Similar to findings from previous authors, item 1 of the HFIAS (27) or of the 

Radimer/Cornell scale (28), whose wording in both scales is similar, did not emerge as 

a stand-alone factor in their exploratory factor analyses. However, the inclusion of 

IFIAS items 5 and 6 together with items 2 to 4 in the same grouping is novel to our 

study. Reports by Mohammadi et al (29) using data from Iran, and Kneuppel et al (27) 

using data from rural Tanzania, indicated that item 5 grouped together with HFIAS 

items 1 to 4 while item 6 grouped with items 7 to 9. In the study by Kneuppel et al 

study, the factor loading for item 6 in each of their two emergent factors were above 

their selected cut-off of 0.5 indicating that potentially HFIAS item 6 can as well group 
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with HFIAS items 1-5 as was observed in our study.   

The loadings that we observed on items 7 through 9 are similar to those 

described by Deitchler et al. in their analysis of 7 datasets involving the HFIAS from 6 

different countries (30). Based on their findings, the authors recommend a three-item 

scale including items 7, 8, and 9 of the HFIAS, and called it the Household Hunger 

Scale. The relatively high factor loadings into a separate subscale that we observed has 

not yet been reported elsewhere, and provides further support for the cross-cultural 

validity of the Household Hunger Scale. 

The reliability coefficients of the full IFIAS scale and one of the two emergent 

subscales observed were above the 0.85 cutoff recommended by Frongillo et al. (17) 

and thus suggested high internal consistency of FI scales (Table 2.4). Whereas the 

reliability coefficient of the sub-scale with items 7-9 was lower than the recommended 

cut-off, the observed value of 0.75 is also higher than 0.70, which is a generally 

accepted cut-off value for internal consistency of measurement scales (26). The 

reliability of the full IFIAS scale and its subscales was in the same range of what has 

been reported by previous authors validating FI scales in other sub-Saharan Africa 

(SSA) settings (27,28). Kneuppel et al validated the HFIAS scale in rural Tanzania 

and reported a Chronbach’s alpha values ranging from 0.83 to 0.90 while Leyna et al 

also working in Tanzania with the Radimer/Cornell scale reported values ranging from 

0.78 to 0.89.  

The proportion of affirmative responses on each of the 9 items on the IFIAS 

scale generally followed expected patterns with greater proportion of participants 

reporting affirmative responses to items indicating moderate (rather than severe) FI 
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(Table 2.4). The observed trends in affirmative responses, previously reported 

elsewhere (25), were along a FI severity continuum. However, unlike the initial 

HFIAS scale report (12), but consistent with observations from previous studies with 

the HFIAS (27), we did not find the greatest number of affirmative responses to IFIAS 

item 1 (Table 2.4 and Figure 2.3). Indeed IFIAS item response patterns indicate that 

item 2 had the highest proportion of affirmative responses followed by item 4. These 

results may relate to the possibility that individual and household FI are related but 

differ. Additionally, this may imply that worrying about food may be perceived 

differently in different contexts, and/or that actually worrying about food is unlikely to 

be as prevalent as for example consuming a less diverse diet- a common feature in 

resource-limited settings. Similar to findings from other settings, it has been reported 

for example that relatively more Bangladeshi households affirmed consuming lower 

quality food than worried about their food supply (31). 

In the absence of a clear-cut “gold standard” measure of individual level FI, we 

relied on establishing other aspects of validity of the IFIAS scale.  We evaluated how 

measures of FI obtained by the IFIAS stood together as a unified construct or broke 

into domains or subscales as originally intended by the HFIAS scale’s developers. We 

found that the IFIAS scale broke into two domains, rather than the three primary 

HFIAS domains of being anxious and uncertain about food, relying on a diet of 

insufficient quality, and subsisting on reduced food quantities. However, exploratory 

factor analysis results indicated that two domains or subscales emerged with the IFIAS 

items 1-6 in one domain and items 7-9 in a separate domain. Since this grouping is 

still consistent with items’ relative importance in establishing FI severity, we believe 
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this outcome is an indication of appropriate construct validity.  

It is recommended that measures obtained by the FI scales should demonstrate 

parallelism on item response curves and a dose-response relationships with respect to 

economic and diet quality indices (17,18). As Figure 2.3 indicates, persons in the 

lowest tertile of asset index correspondingly gave higher affirmative responses to each 

of the 9 IFIAS items compared to those in the highest tertile of asset index. From item 

1 through item 5, differences between the proportions of responses on each IFIAS 

item between participants within the different asset index tertiles are less dramatic 

than for items 6-9. As one progresses from item 6 to 9, clear parallel trends emerge in 

the proportion of affirmative responses across the three equal asset index (wealth) 

groupings.  

We did not detect much difference in the perceptions of anxiety and 

uncertainty about food or limited diet quality as reflected in IFIAS items 1 through 5 

between the poorest and middle tertile groups in this population with high FI. As one 

transitions from IFIAS item 6 through 9 the importance of wealth (as reflected in 

household assets) becomes more obvious. These items reflect more severe forms of FI, 

actual reductions in food stocks and greater hunger.  

Similar to the observation of parallelism across questionnaire item response 

curves noted above, we observed dose-response associations between FI measures and 

mean asset index and women’s diet diversity scores (Figure 2.4). This further suggests 

strong convergent validity with our individually-focused FI scale.  

Construct validity was further established by assessing the convergence of 

measures of FI with other demographic, socioeconomic, and contextual factors 
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expected to be associated with FI. Indeed, bivariate and multivariate analyses 

indicated that higher FI scores were positively associated with being older, having 

many children below 18 years, being HIV-infected, and a history of previous stay in 

an internally displaced peoples (IDP) camp. On the other hand, and as expected, 

IFIAS measures were negatively associated with a higher asset index, being formally 

employed, and women’s diet diversity scores. Others have documented the 

relationship between FI and respondents increased age and a greater number of 

children (30, 25) and household socioeconomic indicators (25) such as household 

wealth status and the education level of either spouse. 

Most of the factors associated with FI in our study are well known to be related 

to FI (25, 30). We were, however, surprised to find that having ever stayed in an IDP 

camp is significantly associated with FI even several years after the civil war in 

northern Uganda ended. The camps for these internally displaced peoples were closed 

during the period 2007-2012 with former IDP camp residents often returning to homes 

and farms that had been neglected for years. Factors contributing to greater perceived 

individual FI access among former IDP residents s need to be investigated so that 

appropriate interventions can be targeted and implemented.  

The strengths of this study include the use of multiple measures of reliability 

and validity; comparison of scale performance across a multiplicity of conceptually-

driven and contextual determinants of FI; and use of a number of statistical tests to 

assess the utility of the IFIAS as a measure of individual level FI among HIV-infected 

and -uninfected pregnant women in northern Uganda.   

There are also several limitations of this study. In order to conserve resources, 
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we conducted the CIs concurrently with the main survey; ideally CIs would have 

preceded the survey. Thus, we were unable to test modifications of the IFIAS scale 

items based on CI results. The CI finding that IFIAS item 3 was the most difficult to 

understand is novel to our study, might have impacted negatively on our findings and 

needs to further be replicated in other studies. The cross-sectional study design 

precluded assessment of the stability of FI measures over time. This limitation will be 

addressed by repeated measures of FI in the Pre-NAPs cohort. Lastly, while our study 

is designed to have strong internal validity, our cohort does not represent the general 

pregnant women’s population in Gulu or northern Uganda due to the oversampling of 

HIV-infected women. Our over-sampling of HIV-infected women does, however, 

provide us with insights as to FI differences between HIV-infected and -uninfected 

women.  

In summary, our study demonstrates strong reliability, internal validity and 

contextual fidelity of measures of food insecurity obtained using the IFIAS scale from 

HIV-infected and uninfected pregnant women. We encourage other researchers to 

apply and validate the IFIAS in other settings and among other populations (e.g. the 

elderly, lactating women), and compare scores and prevalence of FI obtained with the 

IFIAS to those obtained using the HFIAS. Such endeavors are sure to improve our 

limited understanding of the mechanisms by which food insecurity negatively impacts 

the health of so many individuals globally. 
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CHAPTER 3 

 

RELIABILITY AND VALIDITY OF THE CENTER FOR EPIDEMIOLOGIC 

STUDIES-DEPRESSION SCALE IN SCREENING FOR DEPRESSION 

AMONG HIV-INFECTED AND –UNINFECTED PREGNANT WOMEN 

ATTENDING ANTENATAL SERVICES IN NOTHERH UGANDA: A CROSS-

SETIONAL STUDY 

3.1 ABSTRACT 

 

Background: There are limited data on the prevalence and approaches to screening 

for depression among pregnant women living in resource-limited settings with high 

HIV burden.  

Methods: We studied the reliability and accuracy of the Center for Epidemiologic 

Studies Depression (CES-D) scale in 123 (36 HIV-infected and 87 -uninfected) 

pregnant women receiving antenatal care at Gulu Regional Referral Hospital, Uganda. 

CES-D scores were compared to results from the psychiatrist administered Mini-

International Neuropsychiatric Interview (MINI) for current major depressive disorder 

(MDD), a “gold standard” for assessing depression. We employed measures of 

internal consistency (Cronbach’s alpha), and criterion validity [Area Under the 

Receiver Operating Characteristic Curve (AUROC), sensitivity (Se), specificity (Sp), 

and positive predictive value (PPV)] to evaluate the reliability and validity of the CES-

D scale.  
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Results: 35.8% of respondents were currently experiencing an MDD as defined from 

outputs of the MINI-D. The CES-D had high internal consistency (Cronbach’s 

alpha=0.92) and good discriminatory ability in detecting MINI-defined current MDDs 

(AUROC=0.82). The optimum CES-D cutoff score for identification of probable 

MDD was between 16 and 17. A CES-D cutoff score of 17 corresponding to Se, Sp, 

and PPV values of 72.7%, 78.5%, and 76.5% is proposed for adoption in this 

population and performs well for HIV–infected and –uninfected women. After 

adjusting for baseline differences between HIV subgroups (age and marital status), 

HIV-infected pregnant women scored 6.2 points higher on the CES-D than -uninfected 

women (p=0.032). 

Conclusions: The CES-D is a suitable instrument for screening for probable major 

depression among pregnant women of mixed HIV status attending antenatal services 

in northern Uganda. 

 

3.2 BACKGROUND  

Since the first Global Burden of Disease (GBD) report was released in 1996 

[1], the impacts that HIV infection and major depressive disorders (MDDs) have had 

on medical and public health systems have greatly increased. The 2010 GBD report 

indicated that HIV infection has risen from being the 33rd to the 5th contributor to the 

global burden of disease, while MDDs have risen from being the 15th leading cause to 

being the 11th [2]. While there has been a surge of information and strategies for 

managing or preventing HIV infection, practical strategies for managing MDDs 

remain limited, particularly in resource-limited settings. 
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In Sub-Saharan Africa (SSA), the reported prevalence of MDDs among adult 

people living with HIV (PLHIV) ranges broadly, from 71.3% in Zambia [3] to 47% in 

Uganda [4], 43.7% in South Africa [5], and 30% in Zimbabwe [6]. A number of 

biological and psychosocial factors and psychiatric co-morbidities help explain why 

persons with HIV (PLHIV) are at a higher risk of depression [7]. Importantly, 

depression has been associated with increased rates of HIV disease progression and 

mortality [8], inequity in decision-making and relationship power among heterosexual 

couples [9], and AIDS-related stigma [10].  

Reports indicate that as many as 30% of PLHIV develop MDDs during the 

course of their illness [11, 12]. The majority of studies reporting the prevalence or 

incidence of depressive symptoms among PLHIV in SSA have not compared rates 

among PLHIV to those among HIV-uninfected persons. Both depression [13-15] and 

HIV [7, 16] disproportionately affect more women than men. Limited data from SSA 

settings [17], and recent data from the US[18], have examined the cross-sectional 

linkage between  HIV infection and depression prevalence during pregnancy. No 

study has examined the differences in the trajectory of depressive symptoms among 

HIV–infected and –uninfected pregnant women. In the sole cross-sectional study that 

compared the prevalence of depressive symptoms among newly tested HIV-infected 

and HIV-uninfected pregnant women in South Africa, no association between HIV 

infection status and depressive symptoms severity was found [17]. A similar result of 

no difference in depressive symptoms by HIV serostatus was reported for US women 

attending an obstetrics/gynecology clinic in urban Philadelphia [18].  It is therefore 
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unclear if the prevalence or incidence of major depression or depressive symptoms 

differ between HIV–infected and –uninfected pregnant women in SSA.  

Screening for depression among pregnant women is of specific interest 

because this would facilitate early detection of depressive symptoms, referral and 

treatment of women with probable major depression. Depression may affect pregnant 

women’s functionality, capacity to care for themselves, and ability to utilize household 

and community level resources such as (1) acquiring and preparing food, (2) attending 

antenatal care (ANC) services, and, (3) for those that are HIV-infected, utilizing 

services aimed at preventing mother to child transmission of HIV (PMTCT). 

Depression during pregnancy is a risk factor for postnatal depression [19] and may 

have direct [20] or indirect (through its influence on postnatal depression; [21]) 

impacts on mother-child interactions and infants’ emotional and behavioral 

development.  It is important that pregnant women with or at risk of depression are 

screened and appropriately treated before it is too late to intervene. Antenatal care 

(ANC) clinics in regional, district, and lower level health centers in resource-limited 

settings such as northern Uganda provide potential entry points for screening, referral 

and treatment of pregnant women with or at risk or suffering from depression. 

 In order to appropriately identify pregnant women with or at risk for 

depression, there is need for a reliable and valid screening tool. A recent review of 

depression screening tools used in low and middle-income countries did not 

recommend any specific instrument [22]. The Center for Epidemiologic Studies-

Depression (CES-D) [23] is an attractive screening tool for depression because it 

covers all of the common symptoms of major depression, i.e. depressive mood, 
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feelings of guilt and worthlessness, psychomotor retardation, loss of appetite, and 

sleep disturbance (Appendix B).  The CES-D consists of 20 items that are designed to 

measure self-reported depressive symptoms in the prior two weeks. Each of the 20 

items is assigned a value of 0-3, with four items positively worded and reverse scored. 

The total score is computed by summing the 20 items, such that the range of scores is 

0 to 60. A score of >16 in the general US population is used to suggest the presence of 

an MDD. Elsewhere, the cutoff will vary based on the prevalence of each of the 20 

items in the population of interest, the method of the scale’s administration (whether 

as a self-report or interviewer administered) and extent of adaptation (e.g. translation 

into another language before administration) that goes into making the CES-D 

contextually relevant. It is important, therefore, that the scale be validated before it is 

used in new populations.  

Within SSA the CES-D has been validated among adult populations in Zambia 

[3] and South Africa [5] by comparing results of the CES-D to those obtained using a 

‘gold standard’ for depression assessment, the depression module of the Mini-

International Neuropsychiatric Interview (MINI-D). The MINI (and the MINI-D 

component as well) is a short, structured diagnostic interview that was developed in 

1990 by psychiatrists and clinicians in the United States and Europe for DSM-IV 

psychiatric disorders [24].  

Although the CES-D has been used among PLHIV in Uganda [4, 25] we did 

not find studies documenting the scales validity in this context. Further, these two 

studies were conducted among HIV-infected adults only, making it difficult to 

compare findings from such populations to those of HIV-uinfected populations. The 
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aim of this study, therefore, was to assess the reliability and validity of the CES-D as a 

relatively simple screening tool for probable major depression among HIV-infected 

and -uninfected pregnant women in northern Uganda.  

3.3 METHODS  
Design, setting and participants: Data were collected between 10th October 

2012 and 21st December 2012, within the context of the Prenatal Nutrition and 

Psychosocial Health Outcomes (PreNAPs) study. The PreNAPs study is a longitudinal 

observational study that seeks to describe the prevalence and trajectory of depressive 

symptoms among HIV-infected and -uninfected pregnant women attending ANC 

services in northern Uganda.   

HIV-infected and -uninfected participants were consecutively and separately 

recruited from the ANC clinic of Gulu Regional Referral Hospital (GRRH) in Gulu, 

northern Uganda, a busy primary care clinic at which more than 400 initial antenatal 

visits occur monthly.  As at other public medical facilities in Uganda, all services at 

GRRH including medications, care for pregnant women with HIV, etc. are offered free 

of charge. Consistent with Ugandan national policy, all HIV-infected women received 

prophylactic ARVs. 

HIV-infected and -uninfected pregnant women who presented at ANC between 

10 and 26 weeks of gestation and resided within 30 km of GRRH were invited to 

participate. HIV-infected women were oversampled to achieve a minimum ratio of 1 

HIV-infected: 2 -uninfected participants, a higher proportion than the 10.3% age 

adjusted prevalence of HIV previously observed at ANC clinics in northern Uganda 

[26]. 
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Data collection: All study instruments were translated by local research staff 

into Acholi and Langi, the two predominant and closely related Luo languages that are 

spoken in the study communities. The questionnaires were then back-translated into 

English by the same team and discrepancies in conceptual and semantic equivalence 

were resolved through discussion involving all the translators, the research assistants, 

and the GRRH psychiatrist.  

HIV status was determined at the ANC clinic following the Ugandan 

government’s HIV counseling and testing guidelines [27] and prior to enrollment into 

this study. Wealth was operationalized based on pregnant women’s report of total 

household income divided by the number of household members. .  

The CES-D was administered by members of the PreNAPs study team 

(consisting of either a nutritionist, midwife or general nurse) after baseline health and 

demographics data had been collected. Then, on the same day, respondents underwent 

a diagnostic interview by the GRRH psychiatrist (TOO), who was blinded to the 

results of the CES-D screening interview, using the MINI-D. 

One hundred and thirty five consecutive pregnant women were approached to 

participate in the MDD sub-study of Pre-NAPs, and 125 (92.6%) consented to 

participate. Ten participants did not participate in the study upon request due to “lack 

of time.” Of the 125 participants who agreed to take part in the study, two had 

incomplete survey data and were excluded from the final analysis; the rest (n=123, 36 

HIV-infected and 87 HIV-uninfected) participated in both the CES-D and MINI-D 

interviews.  
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Analysis: Data were analyzed using STATA version 12 (StataCorp LP, 

College Station, TX). We compared HIV–infected and –uninfected pregnant women 

with regard to measured baseline demographic and socioeconomic variables. To test 

for baseline differences between HIV–infected and –uninfected pregnant women, we 

used Pearson’s chi-squared test for categorical variables, Student’s t tests, and the 

nonparametric equality-of-medians test for continuous variables. Study participants 

were categorized into cases and non-cases of currently experiencing a MDD based on 

the MINI-D module outputs. Median total scores on the CES-D were then compared 

against the MINI-defined diagnoses of current MDD using the Wilcoxon rank-sum 

test. We fit a linear regression model, adjusting for baseline correlates of HIV 

infection status, to determine differences in baseline CES-D scores between HIV–

infected pregnant women and -uninfected women.  

We assessed the reliability of the CES-D scale using the Cronbach’s test for 

internal consistency. Cronbach’s alpha coefficients of 0.7 or greater were considered 

to be reliable [28]. We determined the criterion validity of the CES-D, i.e. the extent to 

which measurements obtained using the CES-D concurred with those determined with 

an established diagnostic test or gold standard [29], by comparing scores on the CES-

D with psychiatrist administered MINI-D outputs. Further, we used a non-parametric 

method, Area Under the Receiver Operating Characteristic Curve (AUROC) analysis 

to test the CES-D’s criterion validity. We selected the optimum CES-D cutoff scores 

that concurrently maximized sensitivity (Se), specificity (Sp) and positive predictive 

values (PPV) when compared to the psychiatrist administered MINI-D assessment. 
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3.4 RESULTS 

 

Characteristics of the study participants: Characteristics of the studied 

sample are presented in Table 3.1. HIV–infected and –uninfected women did not 

differ in terms of their gestational age at assessment, the predominant language they 

spoke, level of education, occupation or monthly household per capita income. HIV-

infected participants were 3.2 years older (p=0.001) and 21.9% less likely to be in a 

married or cohabiting relationship (p=0.002) than HIV-uninfected participants. Based 

on the results of the MINI-D interview, a greater proportion of HIV-infected 

participants (52.9%) were more likely to be classified as having an MDD than -

uninfected participants (28.7%; p=0.011). After adjusting for age and marital status, 

HIV–infected pregnant women scored 6.2 points higher on the CES-D than HIV-

uninfected participants (p=0.032) 

Reliability and validity of the CES-D scale: The internal consistency of the 

CES-D was high (Cronbach’s alpha=0.92). As expected, CES-D scores were higher 

among MINI-defined current MDD cases than non-MDD cases (Figure 3.1, P<0.001). 

Further, the CES-D discriminated well between current MDD cases and non-cases 

(Figure 3.2, AUROC=0.82).  
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6 Table 3.1. Characteristics of 123 pregnant participants in the study to validate the Center for 

Epidemiologic Studies-Depression (CES-D) scale 

Variable  Overall  

(n=123) 

HIV- (n=87) HIV+ 

(n=36) 

P valueg 

Gestational age at interview, weeks 18.3 

(0.356)e 

18.3 (0.425)e 18.5 (0.661)e 0.807 

Participant speaks Acholi or Langi 113 

(91.9%)e 

80 (91.9%)e 33 (91.7%)e 0.958 

Participants’ age, years  24.3 (0.439) 23.3 (0.488) 26.5 (0.759) 0.001 

Woman identifies as married or 

cohabiting 

107 (87.0%) 81 (93.1%) 26 (71.2%) 0.002 

Primary or no education 66 (53.7%) 43 (49.4%) 23 (63.9%) 0.143 

Woman identifies as housewife 62 (50.4%) 45 (51.7) 17 (47.2) 0.650 

Monthly household income per 

capita (in Uganda Shillings)a 

87005 

(9229) 

93105   

(10991) 

72433  

(16988) 

0.309 

MINI-defined current major 

depressive disorderb 

44 (35.8%) 25 (28.7%) 19 (52.9%) 0.011 

Unadjusted CES-Dc score 17.1 (1.24) 14.6 (1.42) 23.2 

(2.21) 

0.001 

Adjusted CES-D scored n/af 15.3 

(1.44) 

21.5 

(2.33) 

0.032 

aAt the time when the study was done, 1 US Dollar was equivalent to 2,500 Ugandan Shillings; bMini-

International Neuropsychiatric Interview-depression module (ref 24); cCenter for Epidemiologic Scales-

Depression (ref 23 ); dDifferences in CES-D scores between HIV–infected and –uninfected pregnant 

women after adjusting for age and marital status; eValues are Mean(s.e) or n(%n); fNot applicable; gp 

values obtained from Students t tests for HIV-infected vs. -uninfected women  continuous variables or 
Pearson’s Chi Squared tests for comparing proportions of 2 category variables by HIV status. 

 

6 Figure 3.1. Median CES-D Scores by Psychiatric Diagnosed current major depressive disorder 

 

Current MDD diagnosis by MINI depression derived outputs 
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Se, Sp, and PPV at each CES-D score indicated that the optimum CES-D 

cutoff score for current MDD was somewhere between 16 and 17 (Supplemental table 

3.1 & Figure 3.3). With a cutoff of 16, the corresponding Se, Sp and PPV values of 

79.6%, 75.9%, and 77.2% are obtained. With a cutoff of 17 is selected, Sp increases 

by 2.6% to 78.5%, PPV drops slightly by 0.7% to 76.5% while Se drops by 7.1% to 

72.7%. 

 

7 Figure 3.2 Area Under the Receiver Operating Characteristic curve for CES-D scores for diagnosis 

of current major depressive disorder 
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8 Figure 3.3. Sensitivity specificity and positive predictive values for the CES-D by cut-off scores for 

diagnosis of current major depressive disorder using the MINI- depression module 
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 Among HIV-infected participants, selecting a CES-D score cutoff value of 

either 16 or 17 does not affect the estimated prevalence of probable major depression 

(58.3%; Figure 3.4). On the other hand, selecting a cutoff value of 16 or 17 affects the 

estimated prevalence of depression among -uninfected women. At the CES-D cutoff 

value of 16, the estimated prevalence of probable major depression is 9.2% higher 

than results obtained with the MINI-D (37.9% vs. 28.7%; Figure 3.4). A cutoff value 

of 17, however, provides a result that is much closer to results from the psychiatric 

assessment (32.2% vs. 28.7%; Figure 3.4).  
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9 Figure 3.4. Proportion of the sample classified as pobable MDD cases at CES-D cutoff points of 

≥16 or ≥17 in comparison to MINI- depression module results 
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3.5 DISCUSSION 
Overall, the interviewer administered CES-D used in our study was a reliable 

and valid instrument for screening for prenatal depression among pregnant women 

attending ANC services in northern Uganda.  

The high Cronbach’s alpha (0.92) indicated that subjects in this study were 

consistent in their responses. This Cronbach value is similar to that reported by the 

original author of the self-reported CES-D [23] and slightly higher than those reported 

among other studies documenting the reliability of interviewer administered CES≥≥-D 

scales in other African settings [3, 5]. For instance, among patients with tuberculosis 

(TB) and HIV in primary care in Zambia, the Cronbach alpha for an interviewer 

administered CES-D was 0.84 [3].  
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The AUROC, a measure of the accuracy of discriminating between two 

groups, was 0.82 for differentiating women with current MDDs from those without 

this condition, based on their CES-D score (Figure 2.2). Our result is similar to 

AUROC values reported from CES-D validation studies conducted among HIV-

infected persons in South Africa (AUROC=0.76; [5]) and TB and HIV patients in 

Zambia (AUROC=0.78; [3]).   

A highly sensitive test is needed for screening examinations in routine clinical 

care to identify potential cases, while a highly specific test is preferred for 

confirmatory purposes [30]. Good screening tests are expected to minimize the 

number and proportion of false positive results, and as such have a high PPV. A test 

with high PPV is in part valued because it reduces the expense and risks related to 

further evaluation of false positive tests especially in settings with limited resources 

[30]. We employed a combination of Se, Sp, and PPV to arrive at the optimum CES-D 

cutoff score for probable major depression in our sample. In this study, the optimum 

CES-D score indicative of MINI diagnosed MDD was between 16 and 17 (Figure 3.3).   

A cutoff score of 16 has a relatively high Se and slightly higher PPV values 

than a cutoff score of 17 (Se 79.6% vs. 72.7%, PPV 77.2% vs. 76.5%; Supplementary 

table 3.1/Appendix C). Using a cutoff of 16 therefore may help maximize the rate of 

truly positive results potentially benefiting more persons that actually have depression. 

On the other hand, a cutoff score of 16 has a lower Sp than a cutoff score of 17 (Sp 

75.9 vs. 78.5; Supplementary table 3.1/Appendix C).  
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 As noted in the preceding paragraph, a CES-D cutoff score of 17 provides a 

higher Sp than the cutoff of 16 and, thus, the ability to minimize the proportion of 

false positive cases of probable major depression and attain prevalence rates that are 

closer to those identified through a psychiatrist administered MINI-D interview. The 

CES-D cutoff of 17 results in 39.8% of the women to be classified as having a 

probable MDD, versus 43.9% using the cutoff score of 16. The earlier proportion 

(39.8%) is much closer to the prevalence of current MDD (35.8%) obtained with the 

MINI-D assessment (Figure 3.4). However, as shown in Figure 3.4, selection of a 

cutoff score of 17 appeared most helpful when screening HIV-uninfected respondents. 

Among HIV-infected respondents, the same percentage of respondents with a probable 

MDD (58.3%) was arrived at irrespective of whether a cutoff of 16 or 17 is used.  Our 

information, therefore, suggests that using a cutoff of 17 is appropriate for both HIV-

infected and –uninfected pregnant women and, we plan to adopt this cutoff for our 

ongoing study activities and reporting of the prevalence and incidence of probable 

major depression in our sample. 

The cutoff score of 17 for this interviewer administered CES-D scale is similar 

and/or comparable to the cutoff score of 16 for the self-reported CES-D suggested by 

Radloff for the general US population [23]. In contrast, our cutoff value is much lower 

than scores obtained with the interviewer administered CES-D study among HIV and 

TB patients in Zambia. In the Zambia study, a cutoff value of 22 was indicated to have 

a Se of 73% and PPV value of 76% when compared to MINI outputs for current MDD 

[3]. The higher cutoff value obtained in that study may relate to the fact that their 

population, unlike ours that was predominantly HIV-uninfected, was only composed 
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of HIV and TB infected participants. Furthermore, the MINI-D module for our study 

was administered by a medical psychiatrist (TOO), and mental health clinical 

assistants administered the MINI-D in the Zambia study. 

Our data do not support the findings of others that, in SSA [17] and among US 

women [18], depressive symptoms do not differ by pregnant women’s HIV status. 

After adjustment for age and marital status, HIV–infected pregnant women in our 

study scored 6.2 points higher points on the CES-D than HIV-uninfected participants 

(Table 3.1, p=0.032). However, the focus of this study was on validation of the CES-D 

instrument, and we caution against over-interpretation of this finding. We note that the 

HIV–infected women may well have had adverse life experiences such as the loss of 

their partners or family members due to HIV, or suffer from stigma, and these may be 

more powerful proximal determinants of differences in CES-D scores than the HIV 

infection itself. Given the number of HIV-infected women (n=36) compared to -

uninfected participants (n=87) in this study, we did not have sufficient power to fully 

test the hypothesis that HIV–infected women scored higher on the CES-D than –

uninfected participants. In the future, larger studies will need to examine the 

hypothesis that CES-D scores and rates of depression differ by pregnant women’s 

HIV-status. Such studies will also need to adjust for other correlates of depression, in 

addition to age and marital status, such as food insecurity and women’s access to 

different forms of social support [31].  

Our study has some limitations. For one, the generalizability of our findings 

may be limited. As noted above, it is possible that the CES-D performs differently 

among HIV-infected and -uninfected pregnant women. Our data do, however, suggest 
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that a similar, if not identical cutoff value of 17 is appropriate for the CES-D screening 

tool in this population. We also note that the CES-D was administered to women about 

18 weeks of gestation (Table 3.1), and we cannot comment on how the cutoff scoring 

might have changed through the entire course of pregnancy. In addition, although the 

MINI-D module has been used successfully in Uganda among different 

subpopulations [32-34], we found no studies that, as recommended by its inventors 

[24], aimed to validate or culturally adapt it in ways that go beyond language 

translation. Further, this study was done at a higher-level health facility, and pregnant 

women attending GRRH may differ from the general northern Uganda population (in 

terms of education, rural vs. urban residence, access to information, and other factors) 

such that our findings may not be widely generalizable.  

In spite of these limitations, these data suggest that the CES-D as used in the 

PreNAPs study is a reliable and valid measure of depressive symptoms in this 

population. To expand the applicability of the CES-D within this context, future 

studies could assess the reliability and validity of the CES-D in the general northern 

Uganda population. We believe there would be merit in using a relatively large sample 

size that can permit separate assessment of the CES-D screening tool’s reliability and 

validity among HIV-infected and -uninfected pregnant women.  

In the short term, interventions to mitigate prenatal depression in this 

vulnerable population are needed given the high prevalence of psychiatrist diagnosed 

major depression (28.7% among HIV–uninfected, vs. 52.9% in -infected subgroups) 

and the likely adverse impacts of depression on women [19] and their infants [20, 21]. 

Modifications to current mental health screening policies especially among PMTCT 
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attendees may help with identification and treatment of depressed pregnant women. 

Most Ugandan regional referral hospitals have mental health departments. However, 

opportunities for screening, referral and follow-up of affected patients are usually 

missed due to limited staffing, remuneration, motivation, and retention of skilled 

health workers. Current national ANC guidelines are silent about integrating screening 

for mental health problems such as depression. The high prevalence of MDD that we 

observed in this study suggests the need for revision of existing Ugandan ANC 

guidelines to incorporate screening, treatment and referral of pregnant women for 

depression.  The World Health Organization (WHO) recommends integrating mental 

health activities into ANC programs [35] and approaches for doing this in resource-

limited settings have been identified e.g. through the WHO mental health Gap Action 

Program guidelines [36].  The CES-D is a brief, valid and simple screening tool for 

identifying persons at risk of depression, which could be used to address this need. 

Conclusions. The CES-D scale, administered by non-psychiatrists, was found 

to be a reliable and valid screening tool in a population of women of mixed HIV status 

receiving ANC, when compared to a psychiatrist-administered structured MINI-D 

interview. Given the high prevalence (35.8%) of psychiatrist-diagnosed depression in 

this population, the CES-D could be used to screen this population for identification, 

further evaluation and the treatment of pregnant women with elevated depressive 

symptoms. Further research is needed to assess the time demands and overall 

programmatic experience of integrating care for depression into current ANC service 

delivery platforms. 
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CHAPTER 4 

 

A BIDIRECTIONAL RELATIONSHIP BETWEEN FOOD INSECURITY AND 

DEPRESSIVE SYMPTOMS IS MODIFIED DIFFERENTLY BY SOCIAL 

SUPPORT AND DOMESTIC VIOLENCE 

4.1 ABSTRACT  

 

Objectives: The directionality of the relationship between food insecurity (FI) and 

prenatal depressive symptoms (PDS) and factors that modify this relationship are 

unknown. Our study aims were to: 1) examine the directionality of relationships 

between FI and PDS; and 2) test whether social support (SS), domestic violence (DV) 

or HIV status modify these relationships.   

Design: Longitudinal study 

Setting: Antenatal clinic of Gulu Regional Referral Hospital, Gulu, northern Uganda. 

Participants and outcome measures: We enrolled 403 pregnant women in Uganda 

(33% HIV-infected, receiving antiretrovirals) in mid-gestation and assessed them 

monthly until delivery for FI (IFIAS) and PDS (CES-D) using validated scales. On 

average women contributed 4.3 (range: 1 to 7) study visits including the enrollment 

visit. 

Results: At baseline, many of the women reported experiencing probable prenatal 

depression (58.3%; CES-D≥17), DV (27.1%), and moderate or severe FI (74.4%). 

Longitudinal mixed effects models suggested the existence of a bidirectional 

relationship between FI and PDS that was weakened by increasing SS in both 
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directions (FI*SS: p<0.001; PDS*SS: p=0.02). Further, exposure to DV strengthened 

the unidirectional effect of FI on PDS (FI*DV: p<0.001). HIV status neither predicted 

FI/PDS nor modified their bidirectional relationship. 

Conclusions: Our results suggest that the links between FI and PDS are recursive and 

moderated by SS and DV. Additional studies in other populations are needed to 

confirm the existence of this relationship and how to mitigate the impact of these 

exposures through integrated food security and psychosocial interventions. 

 

4.2 INTRODUCTION 

 

Global interest in food insecurity (FI)[1,2] and mental health  [3,4] have 

increased recently. The 2013 Lancet Series on Maternal and Child Nutrition 

highlighted the negative impacts and potential approaches to mitigate the effects of FI 

and depression so as to improve women and children’s nutrition and health 

outcomes[2]. At the household and individual levels, FI [5-7] and mental health 

disorders, particularly major depression [8-11], adversely impact women than men, 

and may be linked with each other [12-15]. In resource-limited settings of sub-Saharan 

Africa (SSA), such as northern Uganda, high prevalence of both household [16] and 

individual level FI [17] and prenatal depressive symptoms (PDS) [18] are well known.  

Emerging evidence raises the possibility that FI and depressive symptoms may 

be related bi-directionally [19,20].  If so, either exposure could increase the risk of the 

other outcome. Cross-sectional data from resource-rich [12,13] and resource-poor [21] 

settings indicate that FI and prenatal depressive symptoms (PDS) are positively 
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associated with each other. Existing longitudinal reports tend to treat FI as the 

exposure and depression as the outcome [14,15]. Few studies have looked at whether 

depressive symptoms precede FI. A qualitative report involving nonpregnant women 

from 30 poor families in upstate New York followed over three years, however, 

showed that women who were depressed at baseline were less successful at getting 

their families out of FI when compared to non-depressed women [19]. One available 

quantitative study, involving non-pregnant rural women enrolled from 16 US states, 

reported a bidirectional relationship between FI and depression [20]. The studied 

populations, the sample size of the qualitative study and context of these two US 

studies limit their generalizability to non-US settings. To expand our understanding of 

the directionality of the relationship between FI and PDS, studies need to investigate 

this relationship in resource-limited and resource-rich settings. We hypothesize that 

other psychosocial and contextual factors could influence such a relationship, if, 

indeed, it exists.  

 We hypothesized that in an SSA population at high risk of FI and depression, a 

bidirectional relationship would be found between FI and PDS. We also hypothesized 

that this relationship could be influenced by HIV status and other psychosocial factors 

such as DV and SS.  To begin with, access to SS may help mitigate the impacts of FI 

or PDS on the pregnant woman’s welfare. Data from Uganda [14] indicate that SS, 

especially tangible (instrumental) SS,  (the provision of goods, services, or financial 

support) [22], buffers the negative impacts of household FI on depressive symptoms 

among HIV-infected women.  Whether SS also buffers any impact of PDS on FI is 

unknown. Besides, women who are FI and have HIV, or who experience DV may be 
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at a greater risk of developing depressive symptoms than those who are not.  Likewise, 

HIV or DV may exacerbate the impacts of PDS on FI. The effect modification roles of 

DV or HIV status on the relationship between FI and PDS have largely been 

unstudied.  

The primary goals of the current study were to determine if FI and PDS are 

related in northern Uganda, whether such a relationship is bidirectional, and how SS, 

DV, and HIV status modify such a relationship.   

4.3 METHODS 

 

We studied pregnant women recruited from the antenatal clinic (ANC) of Gulu 

Regional Referral Hospital (also known as Gulu Hospital), a primary clinic that 

registers more than 400 initial ANC visits per month. Gulu Hospital is located in Gulu, 

northern Uganda and serves as the main regional referral hospital for lower level 

hospitals and clinics in Gulu and nearby districts. It is the main teaching hospital for 

the Faculty of Medicine at Gulu University. Northern Uganda experienced about 20 

years of conflict pitting the Lords Resistance Army (LRA) against the national army 

of Uganda. During the peak of the conflict and follow-up years, many people were 

forced into internally displaced peoples (IDP) camps to protect them from sporadic 

LRA attacks and abductions. Since 2006, however, the region has enjoyed relative 

stability. Most internally displaced persons have returned to their previously 

abandoned homes and communities. 

Data were collected as part of the Prenatal Nutrition and Psychosocial Health 

Outcomes (PreNAPs) study, a longitudinal observational study designed to document 
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the interrelationships between FI, nutritional, and psychosocial exposures and 

outcomes among HIV-infected and -uninfected pregnant women in post-conflict 

northern Uganda. The recruitment process, inclusion and exclusion criteria, response 

rates, and reasons for refusal to participate have been reported elsewhere [23]. Briefly, 

we recruited 403 pregnant women from October 2012 to August 2013. We 

oversampled HIV-infected women such that they represented one third of the 

participants in the study. Thus, the proportion of HIV-infected women in the study is 

higher than the 10.3% age-adjusted prevalence rate of HIV previously reported for 

ANC clinics in northern Uganda [24]. After enrollment, women returned to the study 

clinic on a monthly basis until delivery.  

We analyzed the follow-up information obtained from the study visits that 

occurred between October 2012 and March 2014. A total of 403 pregnant women 

contributed 1756 observations, including enrollment visits. We excluded 22 

observations because the gestational age (based on the first date of a woman’s 

menstrual period) at which they were collected was >42 weeks, and we had pre-

specified the period from 10 to 42 weeks of pregnancy for our analysis.  Thus, we 

analyzed 1734 study visits from 403 pregnant women in this timeframe for an average 

of 4.3 study visits per woman. The mean (SD) duration between visits was 4.6 (1.3) 

weeks. The number of visits contributed by HIV-infected women did not differ from 

those of HIV-uninfected women. 
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4.4 MEASUREMENTS 

 

Assessment of food insecurity and prenatal depressive symptoms: 

Validated methods for assessing FI [23] and PDS  [18] within this study have been 

published elsewhere.  In short, we used the 20-item Center for Epidemiologic Studies- 

Depression (CES-D) scale [25], in an interviewer administered format, to assess 

women’s report of perceived PDS over a period of 2 weeks preceding each baseline 

and follow-up interview. We used the 9-item individually-focused FI access scale 

(IFIAS; [23]) to assess perceived FI. The IFIAS is a modified version of the household 

FI access scale (HFIAS) developed by Coates and colleagues [26]. Both the CES-D 

and the IFIAS were administered at the enrolment and each follow-up visit. 

Assessment of other psychosocial factors: We assessed women’s perceived 

SS using a modified version of the Duke UNC Functional SS instrument [14,27,28]. 

The SS scale used in the current analysis included only 8 items as these items 

appropriately fit on 3 separate SS subscales of informational (the provision of 

information to another during a time of stress), emotional (the provision of caring, 

empathy, love and trust), and instrumental (the provision of goods, services, or 

financial support) SS [22] after exploratory factor analysis  with the original 10 item 

Duke-UNC SS scale. Each item in the revised scale was scored on a 4-point Likert 

scale. A total across all items was computed to derive the overall score per woman. In 

the original scale, higher scores reflect lower levels of SS, but for ease of 

interpretation, we inverted the individual items on the scale before administration such 

that high scores reflect higher levels of SS.  
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We assessed women’s experience of DV in the year preceding the interview as 

a dichotomous variable (yes, no) after women were asked if “in the last year, has 

anyone in your household pinched, hit, slapped, kicked, shaken, punched or done 

anything else to hurt you physically or sexually?” 

Assessment of socio-demographic, economic, and other contextual 

variables: We documented participants’ socio-demographic and economic variables 

at baseline, including women’s age, marital status, assets, and education level. Women 

were asked about possession of 20 household assets contained in the socio-economic 

module of the 2009–10 Uganda National Panel Survey Questionnaire [29]. An asset 

index was generated using principal components analysis (PCA) methodology [30].  

Accordingly, households with higher values on the asset index represent greater 

household wealth relative to other households in the sample. We assessed other 

contextual factors likely to influence women’s experience of prenatal depressive 

symptoms and/or FI, including previous history of stay in an internally displaced 

peoples (IDP) camp, or, war related abduction. 

Documentation of HIV status and care for women with HIV: Prior to 

recruitment into this study, all women were tested for HIV at the ANC clinic of Gulu 

hospital per Government of Uganda (GoU) guidelines [31]. All HIV-infected pregnant 

women in this study were participating in a GoU antiretroviral treatment (ART) 

program to prevent mother to child transmission of HIV. Antiretroviral drugs were 

provided to all HIV-infected pregnant women following the GoU [31]and WHO [32] 

guidelines.  
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Language adaptation of study instruments: Before administration, study 

questionnaires were translated into Acholi and/or Langi, the two predominantly 

spoken and similar Luo languages in the study communities. These were back 

translated into English by a team involving local research assistants (a nutritionist, 

midwife and a psychiatrist assistant) and a medical psychiatrist and approved for use 

by the Gulu IRB. All translators and research assistants involved in data collection 

were fluent in Acholi and/or Langi. 

Statistical analysis: Data were analyzed using STATA statistical software 

program (version 12; StataCorp LP, College Station, TX, USA). To test for baseline 

differences between HIV-infected and -uninfected pregnant women, we used 

Pearson’s chi squared tests for categorical variables and Student’s t tests for 

continuous variables.  

To examine the effects of FI on prenatal depressive symptoms and vice versa, 

we specified 4 contemporaneous mixed-effects models (2 without interaction terms 

and 2 with interaction terms). Mixed-effects models identify both individual (random 

effects) and population (fixed effects) characteristics and do not require the same 

number of observations from each subject or that measurements be taken at the same 

time [33]. Thus, in these models, we included all the available measurements of FI and 

prenatal depressive symptoms throughout follow-up for all subjects. First, we 

specified the PDS (CES-D) score as the outcome with FI (IFIAS) score as the main 

predictor (adjusting for other correlates of PDS (CES-D) score). Then, we specified FI 

(IFIAS) score as the outcome with PDS (CES-D) score as the main predictor 

(adjusting for other correlates of FI).  
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Because mixed-effects models utilize all available observations across time and 

provide outputs with both fixed and random effects, they are well suited for testing 

potential modifiers of the hypothesized recursive relationship between FI and prenatal 

depressive symptoms. We hypothesized that (1) HIV status, (2) SS, and/or (3) 

women’s experience of DV in the year preceding the current study would influence 

the theorized bidirectional relationship between FI and PDS. We retained significant 

variables and/or interactions in the final models at p<0.05.  

4.5 RESULTS  

 

Participant characteristics at enrollment: At baseline, 58.3% of the women 

had probable prenatal depression (CES-D≥17), 27.1% had experienced DV in the year 

preceding interview, and 74.4% reported moderate or severe FI (Table 4.1). Compared 

to HIV-uninfected participants, HIV-infected women were recruited about a week 

earlier, were 1.7 years older, and had lower asset index scores. More HIV-infected 

than –uninfected women had been abducted in the past; were more likely to have 

primary or no education at all; and were widowed, separated or divorced. HIV-

infected women reported lower SS and higher CES-D scores at enrollment. However, 

HIV-infected women did not differ from HIV-uninfected women in terms of whether 

they had lived in an IDP camp or experienced DV in the year preceding the interview. 
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7 Table 4.1. Baseline characteristics of pregnant women enrolled in the PreNAPs study in northern 

Uganda (n=403) 

Variable 

Overall  

(n=403) 

HIV+ 

(n=133) 

HIV-  

(n=270) p valueh 

Gestational age, weeks 19.3±3.8g 18.7± 4.1g 19.7±3.6g 0.015 

Age, years 24.7±5.0 25.8±5.4 24.1±4.8 0.001 

Ever been abducted 

69 

(17.1%) 

32  

(24.1%) 

37 

(13.7%) 0.009 

Ever lived in an IDPa camp 

208 

(51.6%)g 

69 

(51.5%)g 

139 

(51.9%)g 0.940 

Widowed, separated or divorced 

31 

(7.7%) 

19 

(14.3%) 

12 

(4.4%) <0.001 

Only primary or less education 

221 

(54.8%) 

86 

(64.7%) 

135 

(50.0%) 0.005 

Parity 
1.6 ±1.6 

1.9±1.6 1.4±1.6 0.001 

Asset Indexb 
0.0±1.6 

-0.5±1.7 0.2±1.7 <0.001 

Domestic violence in the past year 

109 (27.1%) 32 

(24.1%) 

77 

(28.5%) 0.343 

Social support score  16.2± 3.9 15.2±3.9 16.8±3.9 <0.001 

CES-Dc score 
20.8±13.2 

24.3±4.1 19.1±12.4 <0.001 

Probable depression casesd 

235 

(58.3%) 

89 

(66.9%) 

146 

(54.1%) 0.014 

IFIASe score 
9.6±5.8 

11.4±5.8 8.7±5.5 <0.001 

Moderate or severe FI categoryf 

300 

(74.4%) 

111 

(83.5%) 

189 

(70.0%) 0.004 
aInternally Displaced Persons; bAsset Index was derived per ref (30); cCenter for Epidemiologic Scales- 

Depression (ref 25) dDefined as CES-D scores≥ef (ref 18); eIndividually-focused Food Insecurity 

Access Scale (ref 17)  fBased on recommendations of Coates et al. (ref 26 ) gValues are Mean±S.D or 
n(%n) hp values derived from Student’s t tests (continuous)  or Pearson Chi-squared tests comparing the 

HIV+ and the HIV- groups. 

 

Relationship between food insecurity and prenatal depressive symptoms: 

In the contemporaneous model specifying PDS (CES-D) score as the outcome variable 

(Table 4.2), we found a significant positive relationship between individual FI (IFIAS) 

score and PDS. Other potentially modifiable factors associated with CES-D scores in 



 

89 

this model were SS score and women’s experience of DV in the year preceding the 

interview. In contrast to SS and DV, HIV status neither independently predicted 

FI/PDS nor modified the relationship between FI and PDS. After adjusting for 

significant correlates of PDS in this model, a one-point increase in FI score was 

associated with 0.899/13.174 ~0.068-point increase in depressive symptoms per 

standard deviation of PDS (CES-D) score (p<0.001). In a separate mixed effects 

model SS and DV modified the relationship between FI and PDS (Table 4.2, & 

Figures 4.1 & 4.2). Whereas higher scores of SS weakened the association between FI 

and PDS, exposure to DV strengthened this association.  In fact, when DV was 

introduced as an interaction term with IFIAS, the main effect of DV on depressive 

symptoms was no longer significant in food secure women.  

 

8 Table 4.2. Mixed effects models on the relationship between food insecurity and prenatal depressive 

symptoms 

Variable  

Model 1b, d Model 2c, d 

β (S.E.); p value  β (S.E.); p value  

Intercept  21.2 (1.62); <0.001 15.77 (2.22); <0.001 

IFIASa score 0.899 (0.049); <0.001 1.601 (0.200); <0.001 

Social support (SS) score -0.639 (0.088); <0.001 -0.271 (0.125); 0.030 

Domestic violence (DV) in the past year 3.027 (0.079); <0.001 0.139 (1.178); n.s. 

IFIAS*SS Not included in the model -0.050 (0.012); <0.001 

IFIAS*DV Not included in the model 0.369 (0.110); 0.001 
aIndividually-focused Food Insecurity Access Scale(ref 17); bIn model 1 the β, S.E., and p values 

obtained from results of a linear mixed effects model with prenatal depressive symptoms (CES-D) score 

as the dependent variable and food insecurity (IFIAS) score as the exposure variables controlling for 

social support (SS) and domestic violence (DV) as covariates; cIn model 2, the β, S.E., and p values  are 

obtained from results of a linear mixed effects model with CES-D score as the dependent variable, 

IFIAS score as the exposure variable, SS and DV as covariates and the interactions between (i) IFIAS 

score and SS and (ii)  IFIAS and DV. dModel 1 and Model 2 are adjusted for participants age in years 

(centered at its baseline mean). 
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10 Figure 4.1 Effect modification role of social support on the relationship between food insecurity 

and prenatal depressive symptomsa 

aEstimates are based on a linear mixed effects model with prenatal depressive symptoms (CES-D) score 

as the dependent variable, food insecurity (IFIAS) score and social support score as independent 

variables, and the interaction between IFIAS score and social support score 
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11Figure 4.2 Effect modification role of domestic violence on the relationship between food 

insecurity and prenatal depressive symptomsa 

 
 aEstimates are based on a linear mixed effects model with prenatal depressive symptoms (CES-D) 

score as the dependent variable, food insecurity (IFIAS) score and domestic violence as independent 

variables, and the interaction between IFIAS score and domestic violence 

 

Relationship between prenatal depressive symptoms and food insecurity: 

In the contemporaneous model specifying FI (IFIAS) score as the outcome, we found 

a significant positive relationship between PDS and FI (Table 4.3). After adjusting for 

significant correlates of FI in the contemporaneous model, a one-point increase in PDS 

(CES-D) was associated with 0.147/5.754 ~0.0255 point increase in FI perceptions per 

standard deviation of FI (IFIAS) score. In a separate, but mixed effects model as well, 

increase in SS weakened (Table 4.3 & Figure 4.3) the relationship between PDS 

(exposure) and FI (outcome). However, women’s experience of DV a year prior to the 

interview did not modify the relationship between PDS and FI.  HIV status neither 

independently predicted FI/PDS nor modified the relationship between PDS and FI.  
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9 Table 4.3. Mixed effects models on the relationship between prenatal depressive symptoms and food 

insecurity 

Variable  

Model 1b, d Model 2c, d 

β (S.E.); p value  β (S.E.); p value  

Intercept 6.09 (0.439); <0.001 4.93 (1.165); <0.001 

CES-Da score 0.147(0.009); <0.001 

0.226 (0.039); 

<0.001 

Gestational age (centered at 10 

weeks) -0.151(0.014); <0.001 

-0.148 (0.015); 

<0.001 

Social support (SS) score 

Was not significant and thus not in 
final model 0.063 (0.059); n.s.e 

Domestic Violence (DV) in the past 

year 

Was not significant and thus not in 

final model 0.544 (0.536); n.s.e 

CES-D*SS Not included in final model -0.005 (0.002); 0.021 

CES-D*DV Not included in final model -0.002 (0.019); n.s.e 
aCenter for Epidemiologic Scales–Depression (ref 25); bIn model 1 the β, S.E., and p values obtained 

from results of a linear mixed effects model with food insecurity (IFIAS) score as the dependent 

variable and prenatal depressive symptoms  (CES-D) score as the exposure variable controlling for 

gestational age (centered at 10 weeks); cIn model 2, the β, S.E., and p values  are obtained from results 

of a linear mixed effects model with IFIAS score as the dependent variable,  CES-D score as the 

exposure variable, SS and DV as covariates and the interactions between (i) CES-D score and SS and 

(ii)  CES-D and DV; dModels adjusted for participants marital status, level of education, previous 
history of abduction, history of stay in an internally displaced peoples (IDP) camp, asset index and age 

in years (centered at its baseline mean); eNot significant. 
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12 Figure 4.3. Effect modification role of social support on the relationship between prenatal 

depressive symptoms and food insecuritya 

aEstimates are based on a linear mixed effects model with food insecurity  (IFIAS) score as the 

dependent variable, prenatal depressive symptoms (CES-D) score and social support as independent 
variables, and the interaction between CES-D score and social support score 

 

4.6 DISCUSSION  
In summary, our results indicate that FI and PDS are related to one another and 

that the observed relationship between them is bidirectional (Tables 4.2 & 4.3). In 

both directions, the relationship between FI and PDS weakened as SS increased. 

Women’s past experience of DV only strengthened the unidirectional effect of FI 

(exposure) on PDS (outcome) (Tables 4.2 & 4.3; Figures 4.1-4.4). Also, HIV status 

neither independently predicted PDS or FI nor modified the interrelationships between 

them. Even though the observed relationship was bidirectional, the unidirectional 
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effect size of FI on PDS was more than two times larger (per standard deviation units) 

than the reverse effect of PDS on FI (Figure 4.4).  

13 Figure 4.4. A bidirectional relationship between food insecurity and prenatal depressive symptoms 

is modified differently by social support and domestic violence 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Our results confirm the findings of others and are also novel in some respects. 

Huddleston-Casas and colleagues [20] reporting on a group of rural US women found 

that FI and depression are recursively related to each other. Our findings support their 

primary observations. This study extended those results by testing for the effect 

modification roles of SS or DV. Our results are novel, too, as they are the first to show 

the existence of a bidirectional relationship between FI and depressive symptoms 

using data from both HIV-infected and –uninfected pregnant women living in a 

resource-limited, SSA setting. Furthermore, our results show, for the first time, that SS 

modifies this relationship in both directions, and that DV only modifies the 

relationship in one direction.  
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The discovery of a bidirectional relationship between FI and PDS has 

important implications for the design, conduct and evaluation of public health 

interventions, such as food assistance programs and mental health interventions 

targeting pregnant women with or at risk of developing depressive symptoms. First, 

our results imply that mental health interventions against prenatal depressive 

symptoms may improve pregnant women’s functionality and ability to use individual-, 

household-, and community-level resources to improve food security. Likewise, food 

and nutrition interventions focused on reducing FI might, in addition to improving 

food security, have psychosocial benefits resulting in pregnant women perceiving 

themselves as being less depressed. Second, as noted above, the relationship between 

FI (exposure) and PDS (outcome) was stronger than the reverse relationship.  This 

suggests that food security interventions may have stronger impacts on women’s 

mental health than mental health interventions might achieve with regard to food 

security outcomes. Third, our results imply that practitioners and program monitors 

involved in food security and mental health programs should evaluate the effect of 

their interventions on both of these outcomes. Brief FI (IFIAS [23]) and PDS (CES-D 

[18]) assessment scales were validated in the context of this study and can be easily 

adopted and used for program monitoring and evaluation. 

Tsai et al reported a longitudinal relationship between FI (exposure) and 

depression (outcome) in a study of Ugandan HIV-infected women that was modified 

by overall SS, especially the instrumental or tangible form of SS [14]. Our results 

(Tables 4.2 & 4.3; Figure 4.1 & Figure 4.3) confirm and advance the observations of 

Tsai and colleagues by showing that the relationship between FI and PDS is 
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bidirectional, is modified in both directions by SS, and is also found in HIV-

uninfected pregnant women. It is important to note that the effect modification of SS is 

strongest for the FI (exposure) and PDS (outcome) association (Table 4.2) but less so 

for reverse relationship (Table 4.3). Our study indicates that the effect modification 

roles of SS on the bidirectional relationship between FI and PDS are applicable to 

HIV-infected as well as -uninfected populations. 

Our findings indicating that DV modifies the unidirectional relationship of FI 

(exposure) to PDS (outcome) (Tables 4.2 & 4.3; Figure 4.2), merit further study. For 

one, there is need to examine why SS and DV do not modify the bidirectional 

relationship between FI and PDS similarly. Secondly, our results show that DV and 

severe FI, but not DV and lower levels of FI, act jointly to worsen pregnant women’s 

experience of depressive symptoms. Others [34] have concluded that depression 

mediates the relationship between intimate partner violence and FI. We did not 

measure the exact nature and source of the DV experienced by women in our study, 

e.g. whether from an intimate partner or another person, and future studies will be 

needed to examine this issue as well as any mediational or effect modification roles of 

DV.   

In previous work in this cohort, we reported significant baseline differences in 

PDS [18] and  FI [23] by  HIV infection; however, the longitudinal interrelationships 

between these outcomes did not differ by HIV category. Our PDS results further 

provide credence to cross-sectional findings from SSA [21,35] and the US [36] that 

pregnant women who are HIV-infected do not differ from HIV-uninfected women in 

terms of the severity of depressive scores. Our longitudinal observations on FI are 
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novel to this study and need further replication in other longitudinal or complementary 

studies. Our results do not support the focusing of depression or food security research 

and interventions solely among pregnant women with HIV.  

Our study has several strengths. First, our constructs for FI and PDS were 

defined a priori; and the respective measurement scales for these constructs were 

adapted and validated in Uganda in the context of this study [18,23]. Second, the 

longitudinal design of our current study allows us to examine the reverse influence of 

FI or PDS measured at previous and future time points on each other. Lastly, we used 

several complementary modeling approaches that (1) allowed the determination of 

whether the relationship between FI and PDS existed, (2) its strength, (3) modifiers, 

and (4) directionality.  

Our study also has a number of limitations. Whereas we validated the IFIAS 

and CES-D scales before they were used in this study, we only did this at enrollment. 

It is possible that the validity of these scales changed over time during pregnancy, for 

example, due to the influence of respondent fatigue or testing effects. Also the study 

could have benefited from assessing both DV and SS longitudinally instead of 

measuring them only at baseline as they may or likely change over time. Lastly, our 

categorical measure of DV did not allow us to characterize the nature, the frequency, 

and extent of the violence experienced by women in our cohort.  

In conclusion, our results indicate that FI and PDS are related to each other and 

that the relationship between them is bidirectional. Further, the bidirectional 

relationship is weakened in both directions by SS. DV adversely modifies the 

unidirectional effect of FI (exposure) on PDS (outcome). Future research will benefit 



 

98 

from further examining the influence of longitudinal measures of DV and SS on this 

relationship. Study designs which take into account the influence DV and SS, are 

needed to evaluate further the recursive impacts of FI and PDS on each other. Such 

interventions would be in concordance with ambitious global recommendations [2] for 

inclusion of food access, diet quality, and  depression interventions in a package of 

national and community level nutrition-sensitive interventions for improving maternal 

and child health outcomes that require scaling up. 
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CHAPTER 5 

LONGITUDINAL MEASURES OF FOOD INSECURITY AND DIETARY 

DIVERSITY DO NOT PREDICT CHANGES IN WEIGHT AND MID UPPER 

ARM CIRCUMFERENCE DURING PREGNANCY IN UGANDA 

5.1 ABSTRACT  

 

Background: Adequate nutrition during pregnancy is protective against adverse birth 

outcomes, and identifying pregnant women at risk of poor nutrition can help target 

appropriate interventions. The goal of this study was to determine whether food 

insecurity (FI), dietary diversity, and/or seasonal exposure to the heavy rains season 

are independently associated with changes in weight and mid upper arm circumference 

(MUAC) among pregnant women of mixed HIV status in northern Uganda.  

Methods: 403 pregnant women (33% HIV-infected and on highly active antiretroviral 

treatment (HAART) were recruited from Gulu antenatal clinic and assessed monthly 

thereafter for their exposure to (1) FI with the individually focused FI access scale 

(IFIAS), (2) dietary diversity using the women’s dietary diversity scores (WDDS), and 

(3) a period of limited food availability also known as the heavy rains season. We 

defined the respective rates of change for each individual as the net weight or MUAC 

change between successive visits (in g or mm) divided by the time difference (in 

weeks) between those visits. We used bivariate analyses and multivariate longitudinal 

mixed effects models to determine the predictors of the rate of weight or MUAC 

change.  
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Results: In bivariate and multivariate analyses, measures of FI or dietary diversity 

were not associated with the rate of weight change. In bivariate and multivariate 

analyses, HIV-infected women had a lower rate of weight change than -uninfected 

women. The rate of weight change was lowest among HIV-infected women during 

weeks 34 to 42 of gestation. The rate of MUAC change did not differ by women’s 

HIV status in adjusted or unadjusted analyses. Controlling for gestational age and 

duration of time spent working per day, exposure to the heavy rains season was 

independently associated with the rate of MUAC change.   

Conclusions: Among pregnant women of mixed HIV status in northern Uganda, 

measures of perceived FI and dietary diversity were not associated with the rates of 

weight or MUAC change during pregnancy.  There is need to examine further the 

causes of the observed differences in the rate of a) weight gain by HIV status and b) 

MUAC change by exposure to the “heavy rains season.” 

5.2 INTRODUCTION 

 

Women’s nutritional status before and during pregnancy is a major 

determinant of favorable maternal and child health outcomes. Both pre-conception and 

pregnancy related changes in weight (1,2) or mid upper arm circumference (MUAC) 

(3,4) have been used to monitor and/or develop public health recommendations for 

optimal nutrition  prior to and during pregnancy.  For instance, to achieve adequate 

weight gain through the pregnancy, women are counseled to enter pregnancy with 

normal weight status and ensure adequate nutrition and moderate exercise that permit 

about 12-16 kg weight gain during pregnancy (1,2). The rate at which weight changes 
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during pregnancy is an important predictor of favorable birth outcomes including 

infant weight at birth (3-8), term delivery (7-9) and survival of infants in the first year 

of life (10). Although recommendations for adequacy of pre-pregnancy and optimal 

changes in MUAC status during pregnancy have not been developed, studies indicate 

that women’s MUAC measurements before and changes during pregnancy are 

dependent on pre-pregnancy nutritional status as well. (3,11) Moreover, among non-

pregnant women of normal weight status, a MUAC increase of about 19 mm over the 

course of the pregnancy has been described in the literature and linked to increased 

likelihood of having a normal birth weight baby. (3) 

Food insecurity (FI) and dietary diversity are modifiable exposures and may be 

related to changes in nutritional status during pregnancy. Among pregnant women in 

the US, adverse impacts of FI are reported on weight gain during pregnancy(12,13). In 

these studies, significant positive associations between FI and excessive weight gain 

and gestational diabetes among pregnant women (12) was also reported. In resource-

limited settings, unlike these observations among US pregnant women, inadequate 

calories and other essential nutrients may lead to very low weight gain or MUAC 

trajectories in affected women. Why FI would result in opposing effects in the context 

of differing resources is not clear, but could relate abundant and inexpensive energy-

dense foods in resource-abundant contexts in contrast to limited availability of food 

overall in resource-poor contexts. Other factors might also be differing prevalence in 

infectious disease and hygiene. Also, a diet of high quality is characterized by richness 

in essential nutrients especially minerals and vitamins. It is possible that women with 

diets of limited quality and diversity may not be able to meet their nutrient needs and 
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thus are more likely to attain lower rates of weight or MUAC change during 

pregnancy than those whose diets are of better quality. Besides, experience-based 

measures of FI such as the individually focused FI access scale (IFIAS) (14)   or 

dietary quality such as women’s dietary diversity score (WDDS) (15) can be 

administered in a relatively short time. The information obtained with these 

instruments could easily be used for targeting public health messages and 

interventions to women at risk of poor nutritional status before and during pregnancy.  

The relationship between FI and dietary diversity in resource-limited contexts, 

as exposures, and changes in weight and MUAC, as nutritional outcomes in 

pregnancy, may be independent of or modified by other contextually relevant and 

well-known risk factors of poor nutritional outcomes. Such factors include for 

example HIV infection status (8,16) and seasonal variability in food availability. (17) 

Prior research in Sub-Saharan Africa (SSA) has examined the pattern of weight gain 

among HIV-infected pregnant women. Firstly, Villamor et al. (16) studied highly 

active antiretroviral therapy (HAART) naïve HIV-infected pregnant women in 

Tanzania and reported weight gain rates that decreased progressively from 295g per 

week at week 18, to 261g per week at week 27, and 224g per week at week 37 of 

gestation. Data from HIV-infected, pregnant Ugandan women recruited at mean 

gestational age of 22 weeks and participating in protease inhibitor vs. non-nucleoside 

reverse transcriptase inhibitor based HAART interventions demonstrated a median 

weight gain rate of 170g per week. (8) In this study, 14.6% of the participants 

experienced net weight loss during follow-up. The reported SSA data on weight gain 

in pregnant HIV-infected women prior to and during the time of HAART are much 
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lower than IOM recommendations for weight gain among pregnant US women of 

normal pre-pregnancy weight. (1) These data, however, have not been compared to 

population level data or control data among HIV-uninfected pregnant women in this 

context.  

Similar to descriptions elsewhere(17,18), in northern Uganda, there is a 

seasonal period of heavy rains during which food availability is limited. This period 

usually starts during the month of April and ends in June, although some years the 

rains start earlier or last longer. During this season, infection pressure (especially 

malaria transmission), major agriculture activities and decline in overall food 

availability take place. It is also during the rainy season that levels of malnutrition 

especially among infants and young children rise. Prior research in SSA indicated that 

the rainy season, also termed “the hungry season” is associated with inadequate food 

availability and poor weight gain patterns among pregnant women in the Gambia. (17) 

Therefore, it is important to determine whether the interrelationships between FI or 

dietary diversity and the trajectories of weight or MUAC change are independent of or 

modified by women’s HIV infection status and exposure to seasonal periods of limited 

food availability, hereafter referred to as seasonal food insufficiency. 

The primary aim of this study was to assess whether measures of FI and 

dietary quality employed in this study are related to the rate of weight or MUAC 

change among pregnant women of mixed HIV status in northern Uganda. Our 

secondary aim was to assess whether these relationships are independent of or 

modified by HIV status or exposure to seasonal food insufficiency. 
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5.3 METHODS  

 

The current study involved pregnant women recruited from the antenatal clinic 

(ANC) of Gulu Regional Referral Hospital (GRRH), a primary care clinic that 

registers more than 400 initial ANC visits per month. GRRH is located in Gulu town, 

northern Uganda and serves as the main regional referral hospital for other lower level 

hospitals and clinics in the region. GRRH also serves as the main teaching hospital for 

the Faculty of Medicine at Gulu University. Northern Uganda was until 2005-2006 

involved in 2 decades of conflict pitting the Lords Resistance Army (LRA) against the 

Ugandan national army. During the peak of the conflict, and follow-up years, many 

people in northern Uganda were forced into internally displaced peoples (IDP) camps 

by the Ugandan government as a means to protect them from sporadic LRA attacks 

and abductions. Since 2006, however, the region has enjoyed relative peace and 

stability characterized by people returning to their previously abandoned homes and 

communities. 

Data were collected as part of the Prenatal Nutrition and Psychosocial Health 

Outcomes (PreNAPs) study, a longitudinal observational study designed to document 

the interrelationships among measures of FI anthropometry and psychosocial 

exposures and outcomes among HIV-infected and -uninfected pregnant women in 

post-conflict northern Uganda. The recruitment process, inclusion and exclusion 

criteria, response rates, and reasons for refusal to participate have been reported 

elsewhere(14). Briefly, we recruited 403 pregnant women from October 2012 to 

August 2013. We oversampled HIV-infected women such that they represented one 

third of the participants in the study to enable us compare HIV-infected and -
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uninfected women in terms of their baseline and longitudinal measures of food 

sufficiency, anthropometry and psychosocial outcomes. Thus, the proportion of HIV-

infected women in this study (33%) is much higher than the 10.3% age-adjusted 

prevalence rate of HIV previously reported for ANC clinics in northern Uganda (19). 

After enrollment, women returned to the study clinic about every four weeks until they 

delivered. Study visits occurred between October 2012 and March 2014. A total of 

403 pregnant women contributed 1756 observations, including enrollment visits. We 

excluded 22 observations because the gestational age (based on the first date of a 

woman’s last known menstrual period) at which they were collected was >42 weeks, 

and we had pre-specified the period from 10 to 42 weeks of pregnancy for our 

analysis.  Thus, we analyzed 1734 study visits from 403 pregnant women in this 

timeframe for an average of 4.3 study visits per woman. The mean (SD) duration 

between visits was 4.6(1.3) weeks. The number of visits contributed by HIV-infected 

women did not differ from those of HIV-uninfected women. As described below, 

different measurements were taken at baseline and/or during follow-up.  

5.4 MEASUREMENTS  

Anthropometric measurements: Anthropometric measurements were taken 

at enrollment and during monthly visits by trained research assistants and following 

standardized procedures (14). Research assistants were trained by the first author 

(BKN) to take women’s weight without shoes but with minimal clothing on and using 

a calibrated Seca 874 digital weighing scale to the nearest 50 g difference. They were 

also trained to record women’s height in centimeters with a wall mounted Seca 206 
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stadiometer to the nearest 1 mm and to record MUAC in centimeters, using retractable 

canister tapes to the nearest 1 mm. Weight and MUAC assessments were repeated at 

each follow-up visit until the respondent exited the study and/or delivered. All 

anthropometric measurements were taken as duplicates. When weight measurements 

between two successive trials differed by ≥50g, a third measurement was taken. A 

third height/MUAC measurement was taken when the duplicate measurements 

differed by ≥1mm. Anthropometric measurements were averaged and the averaged 

value recorded to the nearest two decimal points for weight and 1 decimal place for 

height and MUAC.   

Assessment of food insecurity and dietary diversity: At enrollment and each 

follow-up visit, we assessed pregnant women’s FI status and their access to a diverse 

diet. The methods used to assess FI within this study have been published elsewhere 

(20).  In short, we used the 9-item individually focused FI access scale (IFIAS) to 

assess perceived FI at the individual level. The IFIAS is a modified version of the 

household FI access scale (HFIAS) developed by Coates and colleagues (15) to assess 

perceived household FI over the past four weeks. We employed the women’s dietary 

diversity score (WDDS) method to assess the quality of the diet accessed by pregnant 

women in our study. Originally developed for the Food and Agriculture Organization 

(FAO) by Kennedy and colleagues (21), the WDDS is based on the sum of nine food 

groups consumed in the 24 h preceding the food recall interview. The following set of 

food groups are recommended for calculating the WDDS: (i) starchy staples; (ii) dark 

green leafy vegetables; (iii) other vitamin A-rich fruits and vegetables; (iv) other fruits 

and vegetables; (v) organ meats, meat and fish; (vi) eggs; (vii) legumes; (viii) nuts and 
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seeds; and (ix) milk and milk products. Whereas a high score on the IFIAS is 

indicative of severe FI, a higher score on the WDDS suggests that a respondent’s diet 

is of superior quality. 

Assessment of gestational age: Gestational age was estimated based on the 

first date of each pregnant woman’s last known menstrual period recorded that the 

enrollment visits. Gestational age at each follow-up visit was estimated as the 

gestational age at enrollment plus the number of weeks between the enrollment visit 

and the respective follow-up visit. 

Assessment of seasonality: Collection of data for the PreNAPs study started 

in October 2012 and continued through February 2014 (~15 months). 

Correspondingly, the earliest first day of the last month of menstrual period for the 

woman with the earliest pregnancy recorded in the PreNAPs study occurred in April 

2012. The first author (BKN) relied on his experience living and working in Gulu 

since August 2008 and discussions with the PreNAPs study research assistants and 

collaborators who had lived in Gulu for two or more years to develop a local calendar 

of weather and related events. From these experiences and discussions, it was assessed 

that, in northern Uganda, there is a seasonal period of heavy rains during which food 

availability is limited. This period usually starts during the month of April and ends in 

June, although in some years the rains start earlier or last longer (Appendix D). During 

this heavy rains season; infection pressure (especially diarrhea diseases and malaria 

transmission), major agriculture activities and declines in overall food availability take 

place. During the heavy rains season, levels of malnutrition especially among infants 

and young children rise.  Given its characteristics of increased agriculture activities, 
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infectious disease morbidity, hunger, and malnutrition, we posited that women who 

conceive prior to, during or spanning this period would attain lower rates of 

weight/MUAC change compared to those experiencing these physiological states at 

any other time of the calendar year. Therefore, we created a dichotomous seasonality 

variable indicating whether a woman in our study, during calendar years 2012 and 

2013, had conceived prior, during, and/or just contributed pregnancy related data 

during this heavy rains season (i.e. 0, Never exposed to the “heavy rains season”; 1, 

Exposed to the “heavy rains season”).  

Proxy measure of voluntary energy expenditure: We used a proxy variable, 

time spent working per day, for voluntary energy expenditure. At enrollment and 

during each follow-up visit, we interviewed each participant to estimate the number of 

hours spent working per day, and these included the hours spent doing (a) agricultural, 

(b) non-agricultural and (c) household work. These working hours excluded time spent 

doing leisure activities, resting or sleeping.  

Determination of HIV status: Women were tested for HIV at the ANC clinic 

of GRRH per Government of Uganda guidelines (22) and prior to recruitment.  All 

HIV-infected pregnant women in this study were participating in an antiretroviral 

treatment (ART) program at the antenatal clinic of GRRH. Antiretroviral drugs were 

provided to all HIV-infected women irrespective of their baseline immune status or 

disease stage. 

Testing for syphilis infection: At enrollment, we used ACON Ultra Rapid 

Syphilis Test Strip (ACON laboratory Inc. USA) to determine if pregnant women in 

our study had syphilis specific antibodies in their sera or not. Women identified to be 
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positive on the syphilis tests were referred for further assessment and treatment at 

GRRH.  

Testing for malaria infection: At enrollment and during each follow-up visit, 

trained laboratory assistants collected capillary blood from each participant and 

performed both thick and thin blood smear using field stain A/B to assess whether the 

women had malaria parasites in their blood or not. A positive malaria test was defined 

as a positive blood smear on this test. Women suspected be infected with malaria were 

referred to GRRH for appropriate treatment and care. 

Assessment of history of sexually transmitted disease: Women were asked 

whether any health worker had told them that they have a sexually transmitted disease 

(STD) or not. The respective local names for these STDs (syphilis, gonorrhea, 

trichomonas, chlamydia, genital herpes, and pelvic inflammatory disease) were used 

as examples. Women were asked to respond to whether they had ever suffered from, 

or been told to have, any one, two, or more of these STDs.  

Assessment of socio-demographic and economic variables: We documented 

participants’ socio-demographic and economic variables at baseline, including 

women’s age in years, parity, marital status, and education level. The other variable 

that we included was participants’ relative household wealth compared to each other. 

Pregnant women in our study were asked about possession of twenty different 

household assets contained in the socio-economic module of the 2009–10 Uganda 

National Panel Survey Questionnaire (23). A proxy variable for wealth, i.e. asset 

index, was generated using the principal components analysis (PCA) methodology 

(23). According to this procedure, households with higher values on the asset index 
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represent greater household wealth relative to other households in the sample.  

Assessment of other contextual factors: We assessed other contextual factors 

likely to influence women’s rate of weight or MUAC change, including whether 

respondents had previously lived in an internally displaced peoples (IDP) camp or 

experienced any abduction during the 20-year conflict involving the Lord’s Resistance 

Army (LRA) and the Ugandan army.  

Language adaptation of study instruments: Before administration, study 

questionnaires were translated into the local language and back translated into English 

by a team involving local research assistants (a nutritionist, midwife and a psychiatrist 

assistant) and a medical psychiatrist. All translators were fluent in Acholi and/or Langi 

the two predominantly spoken and similar Luo languages in the study communities. 

Statistical analysis: Data were analyzed using STATA statistical software 

program (version 12; StataCorp LP, College Station, TX, USA). To test for baseline 

differences between HIV-infected and -uninfected pregnant women, we used 

Pearson’s chi squared tests for categorical variables with two categories, and Student’s 

t tests for continuous variables. We defined the rate of weight (or MUAC) change as 

weight (or MUAC) at each follow-up visit minus weight (or MUAC) at the previous 

visit (in grams (or mm)) divided by the time difference (in weeks) between those 

visits. We used bivariate and multivariate mixed effects models to estimate the 

influence (fixed effects) of each of our covariates of interest on either the rate of 

weight or MUAC change as the response variable. Covariates associated with either 

the rate of weight or MUAC change at p<0.20 were inserted into the initial 

multivariate model. Non-significant covariates with the highest p values in the 
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multivariate model were dropped successively in a backwards procedure retaining the 

most parsimonious, multivariate, and final model that only consisted significant 

variables at p<0.05.  

Weight gain in pregnancy has been suggested to follow a non-linear pattern. 

(6) To examine the pattern of weight change over time during gestation, we fit 

restricted cubic spline curves depicting changes in mean weight measurements over 

the course of gestation by women’s HIV infection status. Mean weight measurements 

were generated, first, using a linear mixed effects model with observed weight 

measurements as the dependent variable and gestational age, HIV, women’s age, and 

height as the independent variables. We inserted 5 knots (this is the minimal default 

number of knots available in STATA) and assessed whether the trend of predicted 

mean weight among HIV-infected and -uninfected pregnant women overtime during 

gestation differed significantly across these knots. Finally, we visually inspected the 

spline curves for predicted mean weight and divided the gestational age (X) axis into 3 

categories based on the observed patterns of the response. We then estimated the 

respective rate of weight change in each of these gestational age periods and 

determined if these rates differed significantly from each other by women’s HIV 

status. 

5.5 RESULTS  

Participant characteristics at enrollment: The average gestational age at 

recruitment was estimated to be (mean±SD) 19.3±3.9 weeks with HIV-infected 

women recruited a week earlier that -uninfected women (p<0.02). The overall weight, 

MUAC and height at enrollment were 60.9±8.5kg, 163.2±6.0cm, and 27.4±2.8cm. 
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HIV-infected women did not differ from uninfected women in terms of their baseline 

anthropometric measurements (Table 5.1). At baseline, the overall FI (IFIAS) score 

was 9.6±5.8.   IFIAS were higher for HIV-infected pregnant women than for -

uninfected women.  The overall dietary diversity score (WDDS) was 4.1±1.2, and 

WDDS scores were significantly lower (-0.38 points, p<0.001) for HIV-infected than -

uninfected women. Overall, 85.4% of the women in this study were categorized as 

having been exposed to the “heavy rains season” in their current pregnancy, and 

exposure to this variable did not differ by HIV status. Women in this study reported 

working on average for 11.2±3.0 hours and the number of hours spent working (these 

exclude hours spent resting, sleeping, or in leisure activities) per day reported by HIV-

infected participants did not differ from those reported by -uninfected women in this 

study. Compared to HIV-uninfected participants, -infected women were older 

(25.8±5.4 vs. 24.1±4.8; p=0.001), had a higher parity (2.0±1.6 vs. 1.4±1.6; p=0.001) 

and a lower mean asset index (-0.5±1.7 vs. 0.2±1.7; p<0.001). More HIV-infected than 

-uninfected women had been abducted in the past (24.1% vs. 13.7%; p=0.01); were 

more likely to have primary or no education at all (64.7% vs. 50.0%; p=0.01); and 

were widowed, separated or divorced (14.3% vs. 4.4%; <0.001). However, HIV-

infected women did not differ from -uninfected women in terms of whether they had 

lived in an IDP camp, experienced domestic violence in the year preceding the 

interview, and were malaria infected or reported an STD history, but were more than 

two times likely to be infected with syphilis (9.8% vs. 4.4%; p=0.04).   Because 

prepregnant weight was not available, it was not possible to assess weight status using 

BMI due to the inappropriateness of pregnant weight for BMI.  However, weight at 
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baseline was not different by HIV status.   

 

10 Table 5.1. Baseline characteristics of pregnant women enrolled in the PreNAPs study in northern 

Uganda (n=403) by HIV status  

Variable 

Overall  

(n=403) 

HIV+ 

(n=133) 

HIV- 

(n=270) P valueh 

Gestational age, weeks 19.3±3.9g 
18.7±4.1 19.7±3.6 0.015 

Parity 1.6±1.6 
2.0±1.6 1.4±1.6 0.001 

Age, years 24.7±5.0 
25.8±5.4 24.1±4.8 0.001 

Height, cm 163.2±6.0 163.4±5.7 163.0±6.2 
0.585 

Weight, kg 60.9±8.5 
61.4±8.0 60.6±8.8 0.413 

MUACa, cm 27.4±2.8 
27.7±2.6 27.3±2.9 0.142 

IFIASc score 9.6±5.8 
11.4±5.6 8.7±5.5 <0.001 

WDDSd score 4.1±1.2 
3.8±1.3 4.2±1.2 0.003 

Exposed to the heavy rains season 344 (85.4%)g 
119 

(89.5%) 

225 

(83.3%) 

0.101 

Hours spent working per day 11.2±3.0 10.9±3.2 11.3±3.0 
0.312 

Only primary or less education 221 (54.8%) 86 (64.7%) 
135 (50.0%) 0.005 

Widowed, separated or divorced 31 (7.7%) 19 (14.3%) 12 (4.4%) 
<0.001 

Asset indexe 0.0±1.6 
-0.5±1.7 0.2±1.7 <0.001 

Malaria 30 (7.4%) 9 (6.8%) 
  21 (7.8%) 0.716 

Syphilis 25 (6.2%) 13 (9.8%) 12 (4.4%) 
0.037 

STD history 52 (12.9%) 20 (11.9%) 
32 (15.0%) 0.370 

Ever lived in an IDPf camp 208 (51.6%) 
69 (51.5%) 

139  (51.9%) 
0.940 

Ever been abducted 69 (17.1%) 32 (24.1%) 37 (13.7%) 
0.009 

aMid Upper Arm Circumference bBody Mass Index c Individually-focused Food Insecurity Access 

Scale(ref 14)   dWomen’s Dietary Diversity Score (ref 15) eAsset Index was derived per ref(22)  
fInternally Displaced Peoples Camp  ; g Values are Mean±S.D or n(%n) hp values derived from 

Student’s t tests (continuous)  or Pearson Chi-squared tests comparing the HIV+ and the HIV- groups. 
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Rates of weight and MUAC changes relative to HIV status: In this study, 

the overall rate of weight change among all women was mean (SD) 278.2 (279.1) g 

per week and the unadjusted rate of weight change among HIV-infected women was 

66 g per week lower than that observed among -uninfected women (p<0.001); Table 

5.2). The overall weekly rate of MUAC changes were 0.04 (2.25) and weekly MUAC 

change did not differ by HIV status (p<0.12).  

 

Table 5.2. Distribution of key longitudinal exposure and outcome variables among pregnant women 

attending antenatal service in northern Uganda  

Variable  
Overall  HIV+ HIV- P value 

Weekly weight gain, g/week 278.2±279.10d 234.50±282.40d 300.6±274.90d <0.001e 

Weekly MUACa increase, 
mm/week 

0.04±2.25 -0.10±2.37 0.11±2.19 0.119 

IFIASb score 7.33±5.43 
8.78±5.90 

6.59±5.02 <0.001 

WDDSc score 4.32±1.32 4.07±1.33 4.45±1.30 <0.001 

Hour spent working per day 10.88±3.10 10.72±3.28 10.96±3.00 0.412 
aMid Upper Arm Circumference bIndividually-focused Food Insecurity Access Scale(ref 14) cWomen’s 

Dietary Diversity Score (ref 15)  dValues are Mean±S.D; ep values derived from separate linear mixed 

effects models with each of the variables in the table as the dependent variable and HIV infection status 

at baseline as the exposure variable. 

 

 

Predictors of the rate of weight change: In multivariate longitudinal models, 

neither FI (as assessed by IFIAS scores) nor dietary diversity (assessed by the WDDS 

scores) was associated with the rate of weight change. In adjusted models (controlling 

for gestational age at assessment, age, height), the rate of weight change among HIV-

infected women was 65.9g per week lower than for -uninfected women (p<0.001; 

Table 5.3). In this multivariate model, exposure to the “heavy rains season” was not 

significantly associated with the rate of weight change.  
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11 Table 5.3. Unadjusted and adjusted predictors of the rate of weight change among pregnant 

women attending antenatal services in northern Uganda 

Variable name  
Unadjusted/bivariate (p<0.20)c 

Adjusted/multivariate (p<0.05)d 

Effect (95%CI), g/wk p value  Effect (95%CI), g/wk  P 

value  

Gestational age, weeks 
-6.7 (-9.3; -4.2) 

<0.001 -6.9 (-9.5; -4.4) <0.001 

WDDSa 13.8 (2.2; 25.3) 0.020 
  

HIV status -66.3 (-99.7; -32.8) <0.001 -65.9 (-99.4; -32.4) <0.001 

Age, years -5.3 (-8.5; -2.1) 0.001 -5.09 (-8.31; -1.9) 0.002 

Height 2.4 (-0.2; 5.1) 0.074 3.64 (1.00; 6.3) 0.007 

Exposure to the “heavy 

rains season” 

-54.3(-109.3; 0.6) 0.053   

Syphilis -61.9 (-125.2; 1.5) 0.055 
  

STDb history -34.0 (-82.0; 14.1) 0.166 
  

Parity -11.3 (-21.6; -1.0) 0.032 
  

Only primary or less 
education 

-22.1 (-54.3; 10.1) 
0.178  

aWomen’s Dietary Diversity Score (ref 15) bSexually transmitted diseases cUnadjusted values (effect, 

95%CI and p values) are obtained from separate linear mixed effects models with the weekly weight 

change rate as the dependent variable in all models and each of the respective variables shown in the 

table at p<0.20 as the independent variable dAdjusted values (effect, 95%CI, p values) are derived from 

a multivariate linear mixed effects model with the weekly weight change rate as the dependent variable, 

and the respective independent variables that were retained in the final model at p<0.05. 

 

Predictors of the rate of MUAC change: In multivariate analyses, neither FI 

(as assessed by the IFIAS) nor dietary diversity (assessed by the WDDS) was 

associated with the rate of MUAC change (Table 5.4). Controlling for gestational age 

at assessment and number of working hours, the rate of MUAC change was negatively 

associated with exposure to the “heavy rains season”.  In this multivariate model, HIV 

infection was not significantly associated with the rate of weight change. 
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Table 5.4. Unadjusted and adjusted predictors of the rate of mid upper arm circumference change 

among pregnant women attending antenatal services in northern Uganda 

Variable name Unadjusted/bivariate (p<0.20)c Adjusted/multivariate (p<0.05)d 

Effect (95%CI), 

mm/week 

p value  
Effect (95%CI), 

mm/week p value  

Gestational age at 
assessment 

-0.04 (-0.06; -0.02) <0.001 -0.04 (-0.06; -0.02) <0.001 

Hours spent working 
per day  

0.06 (0.02; 0.10) 0.004 0.05 (0.01; 0.08) 0.022 

WDDSa 0.09 (0.00; 0.18) 0.048 
  

Exposure to the “heavy 

rains season” 

-0.59 (-1.01; -0.17) 0.006 -0.48 (-0.90; -0.06) 0.025 

HIV infection 
-0.19(-0.45; 0.07) 0.151 

  

Age, years -0.02 (-0.04; 0.01) 0.156 
  

Only primary or less 

education 

-0.18 (-0.43; 0.06) 0.140 
  

Ever lived in an IDPb 
camp 

-0.16 (-0.41; 0.08) 0.194 
 

 

aWomen’s Dietary Diversity Score (ref 15) bInternally Displaced Peoples camp cUnadjusted values 

(effect, 95%CI and p values) are obtained from separate linear mixed effects model with the weekly 

MUAC (Mid upper arm circumference) change rate as the dependent variable in all models and each of 

the respective variables shown in the table at p<0.20 as the independent variable dAdjusted values 

(effect, 95%CI, p values) are derived from a multivariate linear mixed effects model with the weekly 

MUAC change rate as the dependent variable and the respective independent variables that were 

retained in the final model at p<0.05. 

 

Trend in predicted weight measurements overtime during gestation: Our 

restricted cubic spline analyses indicate nonlinear patterns in the spline curves for 

predicted mean weight among HIV-infected and -uninfected women across all the 5 

knots (Figure 5.1; p<0.0001). The two curves further show that between 10 and 20 

weeks of gestation, the predicted mean weight curve was relatively higher, but not 

significantly so, among HIV-infected women than the corresponding curve among -

uninfected women. From 20 to 34 weeks of gestation the two curves narrowed 
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successively toward one another. Starting at 34 to 42 weeks, the predicted mean 

weight curve among HIV-infected women crossed and then fell below, but not 

significantly so, that of -uninfected women. However, despite  the lack of significant 

differences in predicted mean weight between HIV-infected and -uninfected pregnant 

women across all weeks of gestation, the rate of weight change (equivalent to the 

slope of predicted mean weight curves) among HIV-infected women was increasingly 

lower than the corresponding rate among HIV-uninfected women as the weeks of 

gestation advanced. (Figure 5.1 & Figure 5.2) 

14Figure 5.1 Restricted cubic spline curves 

depicting the predicted mean weight by HIV 

status over the course of gestational age.a  

15 Figure 5.2. Margins plot depicting the 

predicted weekly rate of weight change by 

women’s HIV status and gestational age 

category.a 

  
aEstimates were obtained from a restricted cubic 

spline model with mean weight measurements at 

each gestational age as the dependent variable and 

with gestational age in weeks and HIV status the 

dependent variables. The dependent variable (mean 

weight) is adjusted for gestational age, women’s 

age in years, height in centimeters and HIV status 

using a linear mixed effects model. Across all the 5 

knots, the slopes for both the HIV-infected and -
uninfected group spline curves strongly deviated 

from a linear pattern (p<0.0001). Vertical lines on 

the X axis indicate boundaries for the 3 gestational 

age categories resulting from differences in the 

slopes of predicted mean weight between HIV-

infected and –uninfected women (see Figure 5.2). 

aEstimates were obtained from a linear mixed 

effects model with weekly rate of weight gain 

as the response variable and gestational age 

category, HIV status and the interaction 

between these variables as the predictors 

covariates. The predicted rate of weight change 

among HIV-infected women was significantly 

different from that of -uninfected women 

during gestational age category 20 to 34 weeks 
(54.4g, p=0.03) and 34 to 42 weeks (98.5g, 

p=0.01) but not during week 10 to week 20 

(42.5g p>0.05).  
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5.6 DISCUSSION  

In summary, results from this study indicate that experience-based measures of 

FI and dietary diversity were not associated with the rate at which weight or MUAC 

changed during pregnancy. Our analyses indicate that, after adjusting for gestational 

age, age and height, the rate of weight change was associated with HIV status (Table 

5.3). The observed rate of weight change was low for both HIV-infected and -

uninfected women (Figure 5.2 & Table 5.2) when compared to IOM recommendations 

for weight gain during the second and third trimesters of pregnancy (1). The IOM 

recommends that healthy US women of normal pre-pregnant weight plan to attain a 

rate of weight gain of 500g per week during the second and third trimesters of their 

pregnancy. In this study, HIV-infected women attained even lower weight change 

rates than -uninfected women in periods closer to term (Figure 5.2). Lastly, adjusting 

for gestational age and the duration women spend working per day, the rate of MUAC 

change was negatively associated exposure to the “heavy rains season.” (Table 5.4).  

In this study, neither FI (measured with the IFIAS) nor dietary diversity 

(assessed using the WDDS) was associated with the rate of weight or MUAC change 

in pregnancy. Previous research suggests that FI is significantly associated with 

excessive weight gain among pregnant US women(12). Because the sufficiency of 

energy supplied is of major concern in the Gulu context, we anticipated that reduced 

energy and lower levels of other nutrients emanating from FI and reduced diversity of 

available food, would result in lower rates of weight and MUAC change in pregnancy. 

To our surprise this was not the case. We validated the IFIAS (14) and expected 

differences in this metric to reflect differences in food quantity (a better indicator of 
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total energy supplied) by the diet consumed by pregnant women in our study. Our 

results do not confirm this. Further local adaptation of the IFIAS and possibly the 

WDDS, as has been done with the construction of FI metrics in Latin America(24,25), 

may be needed to ensure that these metrics appropriately reflect differences in food 

availability among pregnant women in northern Uganda.  

Our results indicate that HIV infection was an independent predictor of weight 

change, but not MUAC change. Why HIV independently predicts changes in weight 

but not MUAC is not well established in the literature. Before we can draw major 

conclusions about HIV status and MUAC change, our finding needs to be replicated in 

other studies. It is possible that weight and MUAC changes in pregnancy reflect what 

is happening to women in different body compartments e.g. maternal and fetal 

compartments, and HIV infection could be impacting these compartments differently. 

Also, pregnant women with HIV in our study were relatively healthy, and this may 

have protected them from experiencing significantly lower rates of MUAC change 

than HIV uninfected participants.  

Our findings among HIV-infected women, however, support results of prior 

research (8,9,16) indicating low rates of gestational weight gain in this sub-sample. 

The observed rate of weight change in the HIV-infected group in this study was mean 

(SD) 234.5(282.4) g per week. This rate of weight change, although lower than the 

predicted rate of weight gain by Villamor et al. (16) among HIV-infected, HAART 

naïve women in Tanzania at 18 weeks of gestation, is closer to the rate of weight gain 

reported by these author at 27 and 39 weeks of gestation. However, our rate of weight 

change is much higher than the reported rate of weight gain among HIV-infected 
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pregnant women participating in a dual HAART intervention in Uganda. (8) Our 

results differ from observations by Young et al. (8) possibly because of the differences 

in the accuracy and specificity of measurement scales used  for weight in these two 

studies. Whereas in the Young et al. study weight was measured to the nearest 500 g 

using a Seca 876 mechanical scale, in this study, we measured weight using the Seca 

874 digital scale and to the nearest 50g. Besides, HIV-infected women in our study 

were participating in the same program for preventing mother to child transmission of 

HIV while HIV-infected women in the Young et al. study were equally assigned to 

two different kind of HAART treatments.  

Previous studies on weight gain in SSA among pregnant women were done 

solely among HIV-infected women. Our study is the first to include -uninfected 

pregnant women and to show that HIV is an independent predictor of weight gain in 

pregnancy. The mechanisms by which HIV-infected women gain weight at reduced 

rates than -uninfected women are unknown. Such mechanisms likely relate to (a) 

downstream impacts of the HIV-infection on the mother and her fetus that need to be 

elucidated, (b) potential adverse effects of the medications that HIV-infected women 

are required to take as part of prevention of mother to child transmission of HIV 

programs (26) or (c) other physiological mediators that are presently unknown. These 

mechanisms need further study in follow-up research. Further, the rate of weight 

change was much lower among HIV-infected women than for -uninfected women 

during the period ranging from gestational age 34 to 42 weeks (Figure 5.2). This 

gestational period is in the third trimester when suboptimal rates of weight gain, unlike 

in other periods of the pregnancy, have been associated with poor birth outcomes such 
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as intrauterine growth restriction and preterm delivery(5,27).  

There is no consensus globally (28), or in Uganda, on weight gain 

recommendations during pregnancy. Still, our results show that in HIV-uninfected 

women, the rate of weight change was lower than is recommended for normal weight 

women in the US and across all trimesters of pregnancy (1). In addition to 

understanding the mechanisms of poor weight change in both HIV-infected and -

uninfected pregnant women, there is need to develop appropriate weight gain 

recommendations based on healthy Ugandan pregnant women as well as interventions 

to improve weight gain in both HIV-infected and -uninfected women in this context.  

Results from this study indicate that, controlling for gestational age and the 

number of hours spent working, exposure to the “heavy rains season”, was 

independently associated with lower rates of MUAC change. We note the non-specific 

nature of this exposure. The timing of this exposure (i.e. during months of April, May, 

& June) is associated with multiple experiences in the study area including, in addition 

to heavy rains and limited food availability, increased seasonal infections such as 

diarrhea diseases and agriculture activity. It is possible that our observation can be 

attributed to one or more of these other seasonal exposures. That said, given this 

seasonal exposure was only associated with changes in MUAC and not weight gain, 

and because changes in MUAC are likely a better indicator of short term changes in 

nutritional status(4), we posit that the seasonal exposure is potentially a proxy for 

changes in food availability. Whether this is the case needs to be studied in follow-up 

research.  
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Our study has several novel elements, strengths and limitations. Our data are 

the first of their kind from Sub-Saharan Africa (SSA) to document simultaneously 

weight and MUAC change trajectories among HIV-infected and -uninfected pregnant 

women. In addition, our longitudinal study design allows us to examine the influence 

of our baseline and longitudinal exposures and increase our certainty with regard to 

the tested exposure-outcome relationship direction (29). On the other hand, we were 

not able to characterize fully our HIV cohort in terms of their baseline disease stage, 

immune status and viral load and how these factors changed overtime during follow-

up. Additionally, measuring changes in body composition e.g. body fat and muscle 

mass, could have enabled us to understand which compartment was affected by HIV 

status. In the future, more resourced studies may address these limitations.  

In conclusion, our results suggest the need to (1) further adapt the IFIAS and 

WDDS and validate these metrics for assessing both the cross-sectional and 

longitudinal differences in energy intake and intake of other essential nutrients in 

foods consumed by pregnant women in Uganda and (2) understand the mechanisms by 

which HIV-infected women attain lower rates of weight gain compared to uninfected 

women. In the medium term, however, there is need to develop guidelines for weight 

gain among pregnant women in Uganda and to pilot interventions to improve nutrition 

status overall during pregnancy, and/or elucidate the nature of exposures that influence 

the pattern of MUAC change during the months of April, May, and June, and 

irrespective of women’s HIV status are needed. 
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CHAPTER 6 

 

CONCLUSIONS AND IMPLICATIONS FOR RESEARCH AND 

INTERVENTIONS IN SUB-SAHARAN AFRICA 

6.1 SUMMARY OF FINDINGS AND CONCLUSIONS 

 

This dissertation presents important findings on the linkages between FI and 

pregnant women’s health in a resource-limited setting. Because of concern in the way 

FI and depressive symptoms are assessed, results from this study indicate moderate to 

high levels of reliability and validity of the IFIAS for measuring individual level FI 

and the CES-D for measuring depressive symptoms. Further, findings from this study 

indicate very high levels of FI, depressive symptoms and suboptimal rates of weight 

gain in women with or without HIV. Indeed the relationship between FI and 

depressive symptoms was bidirectional; it was stronger with FI as the exposure and 

depressive symptoms as the outcome and weaker in the reverse direction (Chapter 4). 

Social support weakened this relationship in both directions whereas domestic 

violence strengthened the unidirectional effect of FI on depressive symptoms. 

Surprisingly, the relationship between FI and depressive symptoms did not differ by 

women’s HIV status (Chapter 4). Results from this study further indicate that FI was 

not associated with changes in either weight or MUAC during pregnancy (Chapter 5). 

However, results indicate that pregnant women with HIV had lower rates of weight 

gain than HIV-uninfected women (Chapter 5). Women whose pregnancy spanned the 

“heavy rains season” (i.e. months of April, May, or June), a period of limited food 
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availability, had lower rates of MUAC change than those who were not exposed to this 

period.  Lastly, the rates of weight gain observed in this cohort and irrespective of 

women’s HIV status were very low compared to recommendations for normal weight 

pregnant women in their second and third trimesters (Chapter 5). There is no 

consensus on recommendations for weight gain during pregnancy globally(1) or 

among Ugandan women that are comparable to IOM guidelines for US women.(2) 

The observed average rate of weight gain for HIV-uninfected women in this study was 

40% lower than the IOM recommendation during the second and third trimester.  

Based on these results, some important conclusions can be drawn. Firstly, the 

IFIAS and CES-D are appropriate metrics for individual level FI and depressive 

symptoms among pregnant women in this study context. Secondly, the bidirectional 

linkages between FI and depressive symptoms that are modified differently by social 

support and domestic violence suggest the need to develop and evaluate integrated 

food security and depression interventions that take into social support and domestic 

violence. Thirdly, developing guidelines for weight gain among pregnant women in 

Uganda may help contextualize the low rates of weight gain observed among pregnant 

women involved in this study. Our results also suggest the need for exploring 

intervention packages to improve weight gain among all pregnant women in northern 

Uganda irrespective of their HIV infection status. Lastly, the low rate of weight gain 

observed among HIV-infected women and reduced rates of MUAC changes among 

pregnant women exposed to the “heavy rains season” suggest the need for further 

research to understand the mechanisms involved.  
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6.2 STRENGTHS AND LIMITATIONS 

 

The major strengths of this study include: (1) constructs for individual level 

food insecurity and depressive symptoms were defined a priori, and (2) measurement 

scales for FI and depressive symptoms were validated in the course of this study; (3) 

the longitudinal study design permits examination of the directionality of the studied 

relationships; and (4) the weight gain data among HIV-uninfected pregnant women are 

the first of their kind from SSA.  

Some of the limitations of this study include (1) the lack of cross-sectional and 

longitudinal level nutrient data to validate measurement scales for FI as proxy for 

nutrient intake over the course of gestation; (2) the inadequate clinical data on the HIV 

cohort’s disease stage, immune status and viral load and how these changed during 

gestation; (3) the need to measure social support and domestic violence longitudinally 

given that these likely change over the course of gestation; and (4) the need to expand 

the metric for domestic violence to capture the nature, source, and frequency of the 

violence experienced by women in the study context.  

6.3 IMPLICATIONS FOR FUTURE RESEARCH 

 

In the short term, findings from this study raise more research questions that 

deserve urgent attention. To begin, there is need to adapt the IFIAS to suit the local 

context and to understand whether this metric can be used as a maker for both cross-

sectional and longitudinal differences in food availability as well as nutrient intake. It 

is important to note, however, that validation study for the IFIAS that is reported in 

Chapter 2 (3) established the scale’s ability to differentiate cross-sectional differences 
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in food access among pregnant women. The constructs used to establish the validity of 

the IFIAS did not include measuring actual food or nutrient intake. Follow-up research 

might help establish whether the IFIAS is a good measure for cross-sectional and 

longitudinal differences in food availability as well as nutrient intake. Seasonal change 

in food availability is a major feature of the experience of FI in northern Uganda, and 

a contextually relevant metric for FI will need to distinguish within person and 

between person differences in FI, as well as nutrient intake especially energy 

consumed, over different seasons of the year.   

The CES-D is a valid screening for depressive symptoms among pregnant 

women in this cohort (Chapter 3). However, the study sample involved pregnant 

women attending antenatal services at the Gulu regional referral hospital and pregnant 

women attending antenatal services at this hospital may be selectively different from 

pregnant women in the general population. Therefore, further research is needed to 

validate the CES-D in the general population of pregnant women in northern Uganda 

and other SSA populations.  

In this study, domestic violence modified the relationship between FI and 

depressive symptoms (Chapter 4), but this finding should be taken with caution. 

Firstly, the dichotomous metric used for domestic violence was not broad enough to 

allow the understanding of the nature, frequency, and source of the violence 

experienced by women in the study context. There is need for further research that 

uses broader measurement scales for domestic violence.  

There is need for further research to understand the mechanisms that explain 

the reduced rate of weight gain among HIV-infected pregnant women, as well as the 
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specific attributes of the seasonal exposure that influence the rate of MUAC but not 

weight change. The adverse impact of HIV on weight status among affected 

individuals has been a well-known AIDS defining feature since the advent of the HIV 

epidemic in SSA. (4) However, these observations were made among HIV-infected 

individuals without access to highly active antiretroviral therapy (HAART) and the 

mechanisms by which HIV impacts weight change among patients with and without 

access to HAART likely differ. Such mechanisms demand further study.  Figure 6.1 

shows the hypothesized linkages between HIV infection and weight gain during 

pregnancy. The AIDS wasting syndrome observed prior to the advent and expansion 

of HAART (4) may still be a major feature impacting negatively on women’s weight 

status even in PMTCT contexts where HAART is widely accessible. HIV in the 

context of HAART might also be indirectly impacting negatively on hormonal balance 

and the immune status of affected patients thus having a net negative effect on weight 

status. Specific features of HAART medicines may be impacting negatively on 

women’s appetite or nutrient utilization. HAART roll out in PMTCT contexts is a 

recent phenomenon (5) and is still evolving. Future studies will need to examine fully 

the hypothesized impact of these and other unknown mediators. Ultimately, and as 

shown in Figure 6.1, the goal should be to minimize the impact of HIV on women’s 

nutritional and health status during pregnancy for better fetal and neonatal outcomes.   

Additionally, the heavy rains season in Gulu is associated with other exposures 

than just limited food availability including a rise in infectious morbidities and 

increased agricultural activity/farming. There is need to elucidate exactly what is 

impacting the observed trajectory of MUAC gain during pregnancy in this context. 



 

134 

 

Whereas malaria infection status was not related to weight or MUAC change in this 

study, we did not capture sufficiently the entire spectrum of infectious morbidities, 

such as enteric and other food borne infections and toxins, and how these might have 

impacted weight and MUAC change during pregnancy. As shown in figure 6.2 

research is needed to unpack further the linkages between exposure to the heavy rains 

season and differences in MUAC change during pregnancy. Such studies will need to 

examine fully differences in food availability or seasonal infections (including 

quantifying infectious particles among affected pregnant women) and correlating these 

with changes in women’s nutritional status.  As already stated for changes in weight, 

the penultimate goal should be to link MUAC change in pregnancy to better fetal and 

neonatal outcomes.  

 

16 Figure 6.1 Linking HIV infection statuses to weight gain during pregnancy: A draft model 
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17 Figure 6.2 Linking exposure to the heavy rains season to changes in MUAC during pregnancy: A 

draft model 

 

 

 

 

 

 

 

 

 

 

 

 

6.4 IMPLICATIONS FOR INTERVENTION 

 

These findings have helped identify important opportunities for intervention 

development and deployment or modification of existing programs in the medium 

term.  Firstly, the high levels of depressive symptoms among pregnant women in this 

study cohort (6) suggest the need for current antenatal care programs to address mental 

health needs of pregnant women living in this context. The WHO has identified low 

cost interventions to address mental health needs in primary care settings with limited 

resources (7), and there is need to examine models for integrating interventions against 

depressive symptoms into antenatal care in resource-limited settings such as northern 

Uganda. 

Secondly, there is need for field-testing of new program evaluation approaches 

that examine the impact of food security interventions targeting pregnant women on 
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depressive symptoms as well as the evaluation of the impact of depression 

interventions on food security outcomes during pregnancy. More interesting designs, 

such as factorial randomized controlled trials, that test the substitutive, additive and/or 

multiplicative impacts of integrated food security and depression interventions during 

pregnancy may also be needed. 

Lastly, these data suggest the need for developing weight gain recommendations 

that are based on healthy and well-nourished Ugandan women. Such recommendations 

would facilitate better understanding of our observed weight gain data among HIV-

uninfected pregnant women, for instance if the observed rates of weight gain are 

indeed outside the normal trajectory of weight gain in healthy Uganda women. 

Further, explorations of intervention packages are needed to improve weight gain 

among pregnant women in Uganda and that target pregnant women irrespective of 

their HIV status. 
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 APPENDICES 
 

APPENDIX A. The Individually focused Food Insecurity Access Scale 

 

 

 

1. In the past four weeks, was there any time when you worried that 

your household would not have enough food? If yes, how 

frequently?  

 

Ibedo ki par ni jo ma ioti onongo pe gin obinongo cam ma romo I cabit 
angwen angec? 

 

□  Never 

Pe 

                                                                                                                                                                                                 

□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 
cabit 4 mukato) 

 

□ Sometimes (3 – 10 

times in the last 4 

weeks) 

Kare mogo (tyen 3 – 10 I 
cabit 4) 

 

□ Often (More than 10 

times in the last 4 

weeks) 

Tyen mapol (makato tyen 

10 i cabit 4 mukato) 

 

□  Don’t know 

Pe angeyo 
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2. In the past four weeks, was there any time when you were not able 

to eat the kinds of foods you prefer because you couldn’t obtain 

them? If yes how frequently?  

 

I cabit angwen ma okato, ibedo ki nino mo ma pe onongo iroma camo 
dek mii mito pien ni onong o pe iromo nongo gi?  

□  Never 

 Pe 

                                                                                                                                                                                                 

□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 

times in the last 4 

weeks) 

Kare mogo (tyen 3 – 10 I 
cabit 4) 

 

□ Often (More than 10 

times in the last 4 

weeks) 

Tyen mapol (makato tyen 
10 i cabit 4 mukato) 

 

□  Don’t know 

Pe angeyo 
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 3 In the past four weeks, was there any time when you had to eat fewer 

types of foods due to a lack of resources? If yes, how frequently? 

 

Tye nino mo I cabit angwen ma okato ma icamo wit cam manok 

pien jami ma onongo myero inong kedgi peke? 

□  Never 

 Pe 

                                                                                                                                                                                                 

□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 

times in the last 4 

weeks) 

Kare mogo (tyen 3 – 10 I 
cabit 4) 

 

□ Often (More than 10 

times in the last 4 

weeks) 

Tyen mapol (makato tyen 
10 i cabit 4 mukato) 

 

□  Don’t know 

Pe angeyo 

4. In the past four weeks, was there ever a time when you had to eat 

some foods that you really did not want to eat because you 

couldn’t obtain other types of foods? If yes, how frequently? 

 

I cabit angwen angec , onyo tye nino mo atika ma icamo dek mogo ma 

onongo pe imato camo pien ni onongo pe iromo nognowit cam mukene? 

□  Never 

 Pe 

                                                                                                                                                                                                 
□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 

times in the last 4 

weeks) 

 

Kare mogo (tyen 3 – 10 I 
cabit 4) 

 

□ Often (More than 10 

times in the last 4 

weeks) 

 

Tyen mapol (makato tyen 

10 i cabit 4 mukato) 
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□  Don’t know 

 

Pe angeyo 

 

5. In the past four weeks, was there any time when you had to eat a 

smaller meal than you felt you needed because there was not 

enough food? If yes, how frequently? 

 

Tye nino mo I cabit angwen ma okato ma icamo dek matidi pien ni cam 
onongo pet ye ma oromo? Ka otime ci wang adi? 

□  Never 

 Pe 

                                                                                                                                                                                                 
□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 

times in the last 4 

weeks) 

Kare mogo (tyen 3 – 10 I 

cabit 4) 

 

□ Often (More than 10 

times in the last 4 
weeks) 

Tyen mapol(makato tyen 

10 i cabit 4 mukato) 

 

□  Don’t know 

Pe angeyo 
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6. In the past four weeks, was there any time when you had to eat 

fewer meals in a day because there was not enough food? If yes, 

how frequently? 

 

Tye nino mo I cabit angwen ma okato ma icamo tyen manok inino acel 
pien ni cam onongo pe romo? Ka otime ci wang adi? 

□  Never 

 Pe 

                                                                                                                                                                                                 
□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 
times in the last 4 

weeks) 

Kare mogo(tyen 3 – 10 I 

cabit 4) 

 

□ Often (More than 10 

times in the last 4 
weeks) 

Tyen mapol (makato tyen 

10 i cabit 4 mukato) 

 

□  Don’t know 

Pe angeyo 
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7. In the past four weeks, was there ever no food to eat of any kind 

in your household because of lack of resources to get food? If 

yes, how frequently?  

 

Tye nino mo I cabit angwen ma okato ma onongo wit cam mo keken me 
acama obedo pe iot mameri? Ka otime ci wang adi? 

□  Never 

 Pe 

                                                                                                                                                                                                 
□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 
times in the last 4 

weeks) 

Kare mogo (tyen 3 – 10 I 

cabit 4) 

 

□ Often (More than 10 

times in the last 4 
weeks) 

Tyen mapol (makato tyen 

10 i cabit 4 mukato) 

 

□  Don’t know 

Pe angeyo 
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8. In the past four weeks, was there any time when you worried that 

your household would not have enough food? If yes, how frequently?  

 

Ibedo ki par ni jo ma ioti onongo pe gin obinongo cam ma romo I cabit 

angwen angec? 

□  Never 

 Pe 

                                                                                                                                                                                                 

□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 

times in the last 4 

weeks) 

Kare mogo (tyen 3 – 10 I 
cabit 4) 

 

□ Often (More than 10 

times in the last 4 

weeks) 

 

Tyen mapol (makato tyen 

10 i cabit 4 mukato) 
 

□  Don’t know 

Pe angeyo 
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9. In the past four weeks, was there any time when you were not able to 

eat the kinds of foods you prefer because you couldn’t obtain them? 

If yes how frequently?  

 

I cabit angwen ma okato, ibedo ki nino mo ma pe onongo iroma camo dek 
mii mito pien ni onong o pe iromo nongo gi? Ke EYO, man obedo pi kare 

marom mene? 

  

□  Never 

 Pe 

                                                                                                                                                                                                 
□  Rarely (1 – 2 times in 

the last 4 weeks) 

Kicel kicel (tyen1 – 2 i 

cabit 4 mukato) 

 

□ Sometimes (3 – 10 
times in the last 4 

weeks) 

Kare mogo (tyen 3 – 10 I 

cabit 4) 

 

□ Often (More than 10 

times in the last 4 
weeks) 

 

Tyen mapol (makato tyen 

10 i cabit 4 mukato) 

 

□  Don’t know 

Pe angeyo 
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APPENDIX B. The Center for Epidemiologic Studies Depression Scale 
 
 

Rarely or none 

of the time (less 

than 1 day) 

 

Nok onyo pe (pe 

kato nino 1) 

Some or a 

little of the 

time (1-2 

days) 

 

Mogo tye 

(nino 1-2) 

Occasionally or a 

moderate amount of the 

time (3-4 days) 

 

Kicel kicel 

 (nino 3-4) 

Most or all of 

the time (5-7 

days) 

 

Pol kare (nino 5-

7) 

During the past week: 

 

I cabit mukato 

0 1 2 3 

a.I was bothered by things 

that usually don’t bother me 

 

Abedo kaparo jami ma yam 

pe yelo wiya 

0 1 2 3 

b. I did not feel like eating; 

my appetite was poor 

 

Pe amaro cam, dog ape maro 

cam 

0 1 2 3 

c. I felt that I could not shake 

off the blues even with help 
from my family and friends 

 

Abedo ki tam nip e atwero 
jwiko cwer cwiny, kadi bene 
apenyo wadi na 

0 1 2 3 

d. I felt that I was just as 

good as other people 

 

Atamo ni an atye maber calo 
dano mukene 

0 1 2 3 

e. I had trouble keeping my 

mind on what I was doing 

 

Abedo ki peko me keto tama 
I jami ma tye katime 

0 1 2 3 

f. I felt depressed 

 

Anongo ni atye ki cwer 
cwiny 

0 1 2 3 

g. I felt that everything I did 

was an effort 

 

Anongo ni jami ducu ma 
atimo tye ki tek 

0 1 2 3 

h. I felt hopeful about the 

future 

 

0 1 2 3 
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Anongo ni tam pi anyima tye 
maber 

i.I thought my life had been 
a failure 

 

Abedo ki tam ni kwona 
konye pe 

0 1 2 3 

 

     

j. I felt fearful 

 

Abedo ki lworo 

0 1 2 3 

k. My sleep was restless 

 

Anongo ni ayele I wang nino 

0 1 2 3 

l. I was happy 

 

An cwinya yom 

0 1 2 3 

m. I talked less than usual 

 

Pe aloko mapol kit ma jwi ni 

0 1 2 3 

n. I felt lonely 

 

Anongo ni atye an kena 

0 1 2 3 

o. People were unfriendly 

 

Dano pe gimaro an 

0 1 2 3 

p. I enjoyed life 

 

Amaro kwona 

0 1 2 3 

q. I had crying spells 

 

Cawa mogo akok 

0 1 2 3 

r. I felt sad 

 

Anongo ni cwinya pe yom 

0 1 2 3 

s. I felt that people disliked 
me 

 

Abedo ki tam ni dano pe 
maro an 

0 1 2 3 

u. I could not get “going” 

 

Pe aromo cako tic mo 

0 1 2 3 
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APPENDIX C. Sensitivity specificity and positive predictive values for probable major depression at 

various CES-D cutoff scores (n=123) 

  

CES-D CUTOFF SCORE SENSITIVITY SPECIFICITY PPV 

≥1 100 3.8 38.2 

≥2 100 6.3 39.8 

≥3 100 10.1 42.3 

≥4 100 16.5 46.3 

≥5 97.7 24.1 50.4 

≥6 95.5 29.1 52.9 

≥7 95.5 34.2 56.1 

≥8 93.2 40.5 59.4 

≥9 93.2 46.8 63.4 

≥10 88.6 54.4 66.7 

≥11 88.6 58.2 69.1 

≥12 86.4 60.8 69.9 

≥13 86.4 64.6 72.4 

≥14 86.4 67.1 73.9 

≥15 84.1 73.4 77.2 

≥16 79.6 75.9 77.2 

≥17 72.7 78.5 76.4 

≥18 65.9 82.3 76.4 

≥20 59.1 83.5 74.8 

≥21 56.8 86.1 75.6 

≥22 52.3 86.1 73.9 

≥23 50 87.3 73.9 

≥25 47.7 88.6 73.9 

≥27 45.4 89.9 73.9 

≥28 43.2 91.1 73.9 

≥29 43.2 92.4 74.8 

≥30 40.9 92.4 73.9 

≥31 36.4 93.7 73.2 

≥32 34.1 93.7 72.4 

≥33 34.1 96.2 73.9 

≥34 29.6 96.2 72.4 

≥36 25 96.2 70.7 

≥38 22.7 96.2 69.9 

≥39 20.5 96 69.1 

≥42 20.5 97.5 69.9 

≥43 18.2 97.5 69.1 
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CES-D CUTOFF SCORE SENSITIVITY SPECIFICITY PPV 

≥45 15.9 97.5 68.3 

≥46 15.9 98.7 69.1 

≥47 15.9 100 69.9 

≥51 11.4 100 68.3 

≥52 9.1 100 67.5 

≥54 6.8 100 66.7 

≥55 4.6 100 65.9 

≥57 2.3 100 65 

≥57 0 100 64.2 
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APPENDIX D.  Seasonality In Northern Uganda During the PreNAPs Study: April 2012-February 

2014 

 
 

 


