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Abstract 

Background:  The burden of mental disorders in low- and middle-income countries is large. Yet there is a major treat-
ment gap for these disorders which can be reduced by integrating the care of mental disorders in primary care.

Aim:  We aimed to evaluate the impact of a district mental health care plan (MHCP) on contact coverage for and 
detection of mental disorders, as well as impact on mental health symptom severity and individual functioning in 
rural Uganda.

Results:  For adults who attended primary care facilities, there was an immediate positive effect of the MHCP on 
clinical detection at 3 months although this was not sustained at 12 months. Those who were treated in primary care 
experienced significant reductions in symptom severity and functional impairment over 12 months. There was negli-
gible change in population-level contact coverage for depression and alcohol use disorder.

Conclusion:  The study found that it is possible to integrate mental health care into primary care in rural Uganda. 
Treatment by trained primary care workers improves clinical and functioning outcomes for depression, psychosis and 
epilepsy. Challenges remain in accessing the men for care, sustaining the improvement in detection over time, and 
creating demand for services among those with presumed need.
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Introduction
There is increasing recognition of the growing prevalence 
and impact of mental illness in low and middle income 
countries (LMICs). Current estimates suggest that world-
wide, mental illness accounts for 32.4% of years lived with 
disability (YLDs), and 13% of disability-adjusted life years 
(DALYs) [1]. Of the DALYs contributed by mental, neu-
rological and substance use disorders, depression alone 
contributes 40.5% and is projected to be the second lead-
ing cause of burden of disease globally by 2020 [2]. The 
prevalence of mental disorders in Uganda is believed to 

be high. Ovuga et al. [3] found the prevalence of depres-
sion in two rural districts in the north and eastern parts 
of Uganda to be 17.4%. Data regarding the treatment gap 
in Uganda is lacking but it is estimated to be as large as 
85% [4].

Primary care plays a pivotal role in treating mental 
health conditions. Many patients with symptoms of men-
tal distress are primarily and often exclusively seen by 
general practitioners in primary health care settings [5]. 
Hence, the World Health Organization (WHO) recom-
mends the integration of care of mental health conditions 
into primary care by shifting care from specialist (i.e. psy-
chiatrists, psychiatric nurses, psychologists) to generalist 
providers. The integration of mental health into primary 
health care enhances access, promotes respect of human 
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rights, is affordable and cost effective and generates good 
health outcomes [6].

Emerging evidence shows the effectiveness and cost-
effectiveness of treatment provision by generalist provid-
ers (e.g. nurse, general practitioner, community health 
worker) for mental, neurological and substance use dis-
orders such as depression, alcohol use disorder, psychosis 
and epilepsy [7]. Previous studies have shown that com-
plex interventions that incorporated clinician education, 
an enhanced role of the nurse (nurse case management), 
and a greater degree of integration between primary and 
secondary care were effective in improving patient out-
comes [8]. This happens through increased contact with, 
as well as detection and treatment by trained primary 
care providers. However, data are lacking about the feasi-
bility and impact of integrating mental health treatments 
into primary care at a system level in LMICs. The aim of 
this study is to report the impact of implementing a novel 
district mental healthcare plan on contact coverage, case 
detection, and individual level clinical and functioning 
outcomes in a rural African setting: the Kamuli district 
in Uganda.

Methods
Setting
The PRogram for Improving Mental health carE (PRIME) 
research consortium aimed to implement and evaluate 
mental health care plans for adults in five LMICs districts 
including Kamuli District, Uganda [9]. The others coun-
tries are India, South Africa, Nepal and Ethiopia. Details 
of the demographic characteristics of Kamuli have been 
previously published in the district’s situation analysis 
[10].

Kamuli district is a small rural district in eastern 
Uganda covering 1557  km2 of the 241,000  km2 of the 
entire country. The district has a population of 490,000 
which is predominantly (97%) rural with inhabitants 
typically occupied as subsistence farmers, fishermen and 
small traders. It has a population density of 321.6/km2 
which makes it one of the most densely populated dis-
tricts in the country. The population is largely poor with 
a literacy rate of 55%, which is lower than the national 
average estimated at 73.8% in 2015. Birth rate in Kamuli 
district is 6.4 children per woman of child bearing age 
which is higher than the national average of 5.2 [11].

Kamuli is geographically divided into 2 counties, each 
with at least 4 sub counties. The health system arrange-
ment mirrors this geographical division. At each county 
there is a level four public health center (HCIV) which 
operates like a mini hospital with a theatre, a maternity 
unit and admission beds. A HCIV facility is a 30–40 bed 
unit that serves 100,000 population and is staffed with a 
doctor, nurses, nursing assistants and other support staff 

such as records personnel and security officers. At every 
sub county there is a public health center level 3 (HCIII) 
which is primarily an outpatient primary care unit with 
only maternity beds serving a population of about 20,000 
people [12]. It is managed by a clinical officer (physician 
assistant) and midwives. A level 2 health centre (HCII) 
is a small dispensary serving at least 5000 people that 
is managed by a general nurse who handles common 
patient ailments such as fevers, cough, influenza and 
wounds. The district is also served by 2 general hospitals 
serving up to 500,000 population. The general hospitals 
serve as the referral centers for the lower health facilities. 
The district is served by a regional referral hospital in the 
neighboring district of Jinja, located 62  km away from 
Kamuli town. The regional referral hospital has 30 psy-
chiatric beds and is staffed with specialist doctors such 
as physicians, surgeons, gynecologists and psychiatric 
clinical officers to take care of patients needing special-
ized care.

Implementation
In partnership with the Uganda ministry of Health and 
informed by WHO’s mental health gap action program 
(mhGAP) implementation guidelines, the PRIME-
Uganda team developed, implemented and evaluated a 
mental healthcare plan (MHCP) for Kamuli District.

The MHCP was developed using a theory of change 
framework [13, 14] with involvement of a number of 
stakeholders, including health workers, health managers, 
political leaders, service users and their carers, as well as 
lay opinion leaders in the district. The MHCP comprised 
5 packages of care namely: (i) awareness raising and 
knowledge enhancement, (ii) detection, (iii) treatment, 
(iv) recovery and (v) program management. Each pack-
age of care comprised several components that informed 
the activities under each package. These are summarized 
in Table  1. Implementation of the MHCP happened at 
three levels of the district health care system, namely the 
district, health facility and community levels. The Kamuli 
MHCP and its evaluation methods have been previously 
described [15, 16]. The implementation and evaluation 
timelines are summarised in Additional file 1: Figure S1.

Study designs
The PRIME evaluation methods were developed to assess 
the effect of the MHCP on the following three sequen-
tial stages to ultimately reduce the treatment gap: (1) 
whether adults with probable depression or Alcohol Use 
Disorder (AUD) in the population make contact with a 
primary care provider, (2) whether adults presenting with 
probable depression or AUD who make contact with 
a primary care provider are detected, and (3) whether 
adults who initiate treatment for depression, psychosis or 
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epilepsy in primary care clinics achieve reduction in their 
symptom severity and functional impairment. In an area 
where mental health care was absent prior to the imple-
mentation of the MHCP, changes in these outcomes are 
interpreted as evidence of the MHCP’s effect. The aims, 
design, and measures of the three studies have been pre-
viously described in detail [16–19], and are summarized 
below.

Aim1: contact coverage for depression and AUD
The community study aimed to estimate the change in 
population-level contact coverage. Contact coverage was 
defined as the proportion of adults who have probable 
depression and probable AUD who contacted a primary 
care provider. Two population-based cross-sectional 
surveys with independent samples were conducted. The 
baseline community study round (n = 1290) was con-
ducted from May to June 2013, 3 months before imple-
mentation of the MHCP and the follow up (n = 3481) 
from August 2016 to March 2017, at least 36  months 
after the start of implementation. Using random selection 
at each stage, villages were selected in Kamuli District, 
then households within villages, then one available adult 
from each household. This study was designed to have 
80% power to detect an increase of contact coverage from 
5 to 25%, assuming 10–20% of participants were probable 
cases, and with an intra-class correlation of 0.1 to account 
for village-level clustering. As relatively few probable 
cases were identified in the baseline round, the sam-
ple size was increased for the endline round to increase 
statistical power. Field workers orally administered a 

structured questionnaire to identify participants who 
had probable depression or AUD. The questionnaire con-
tained sections on demographic characteristics, depres-
sion screening, depression symptoms in the past year, 
and alcohol use screening. A probable case of depression 
was defined as a participant who scored 10 or more on 
the 9 item Patient Health Questionnaire (PHQ-9) [20] or 
who responded affirmatively to a question about experi-
encing problems like those described in the PHQ-9 over 
another 2-week period in the past 1 year. The PHQ-9 has 
9 items with a score ranging from 0 to 3 for each item. 
The PHQ-9 has been validated in Uganda and was found 
to perform well among patients with depression with 
area under the curve of 0.74–0.96 [21, 22].

A probable case of AUD was defined as a participant 
who scored 8 or more on the Alcohol Use Disorders 
Identification Test (AUDIT. The 10-item AUDIT was 
designed to identify hazardous drinkers, harmful drink-
ers and people with alcohol dependence. The tool was 
designed by World Health Organisation and can be used 
in both community and clinical settings [23]. The AUDIT 
has not been validated in Uganda but has been shown to 
have very good psychometric properties when validated 
in LMICs [24]. A meta-analysis of AUDIT validation 
studies to detect at-risk drinking reported an area under 
the curve of 0.92, albeit with high heterogeneity across 
studies [25].

Probable cases were asked about whether they had 
contacted a health care provider, classified as specialist 
(e.g. psychiatrist, psychiatric nurse, psychologist), com-
plementary/traditional healer, or primary care provider 

Table 1  Components of the mental health care plan in Kamuli District, Uganda

Package area Awareness 
and knowledge 
enhancement

Detection Treatment Recovery Program management
Level

Health organisation Engagement
Advocacy
Mental health literacy

Drug supply chain man-
agement

HMIS
Human resource support, 

motivation and supervi-
sion

Capacity-building
Routine monitoring and 

evaluation

Primary Health care facility Standardized In-Service 
training

Screening and assessment Psychotropic 
medication

Basic psy-
chosocial 
support

Community Community sensitisation/
anti-stigma/mobilisation

Training of Village Health 
Team workers

Community detection Outreach and 
adherence sup-
port

Community Based 
Rehabilitation 
(CBR)
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(e.g. nurse, medical officer) to deal with their symptoms. 
The primary care provider category was the target of the 
PRIME MHCP. Epilepsy and psychosis were excluded 
from an analysis of change in contact coverage because 
their relative scarcity required a prohibitively large sam-
ple size to identify sufficient cases to achieve adequate 
statistical power.

Aim 2: facility level detection of depression and AUD
The facility detection study aimed to estimate the change 
in the proportion of adult attendees of primary health 
care clinics with probable depression and probable AUD 
who are detected by primary care practitioners. The base-
line facility detection study (n = 1893) was conducted 
from June to November 2013 prior to training primary 
health care (PHC) workers in the WHO’s Mental Health 
Gap Action Program Intervention Guide (mhGAP-IG) 
[26]. Seventy two percent (72%) of primary health work-
ers at health center levels III and IV (140 nurses and 
32 physician assistants) were then trained for 5  days in 
mhGAP-IG. The training included the identification, 
diagnosis and treatment of selected mental disorders 
including depression, alcohol use disorder, psychosis and 
epilepsy. The trained health workers were provided with 
copies of the mhGAP intervention guidelines for refer-
ence and were supervised by a specialist mental health 
worker (Psychiatrist or psychiatric clinical officer) once 
every 3  months. Follow up cross-sectional surveys with 
independent samples were conducted 3 months (midline; 
n = 2094) and 6  months (endline; n = 1891) after train-
ing. This study was designed to have 80% power to detect 
an increase of detection from 5 to 30%, assuming 20% of 
participants were probable cases. This was based on the 
assumption that the treatment gap for common men-
tal disorders in Kamuli district was estimated to be 95% 
given that it is a very low resourced district with hardly a 
mental health service. Hence only 5% were estimated to 
be getting any care at all. We aimed to detect at least 30% 
of the common mental disorders basing on Ustun et  al. 
[27] study done in 15 primary care settings around the 
world. In this study a prevalence of 33 percent of com-
mon mental disorders was found in primary care.

Adult patients were recruited from the appointment 
registration desk at 12 primary health clinics (Level III 
and IV) and one primary care department in the district 
hospital. As consecutive adults registered, they were 
recruited to participate. Field workers verbally adminis-
tered a structured pre-consultation questionnaire, which 
included sections on demographic characteristics, and 
screening for depression and AUD. As in aim 1 above, a 
probable case of depression had a PHQ-9 score of 10 or 
more and a probable case of AUD had an AUDIT score 
of 8 or more. The screened respondents then continued 

to their regular clinic consultation with a trained primary 
care worker who was blinded to the screening results. All 
probable cases were asked to return immediately after 
their clinical consultation with a primary care worker 
to be administered a structured post-consultation exit 
questionnaire about their consultation, and whether they 
received any relevant diagnoses (“Did the health worker 
give you a diagnosis of alcohol problems” and “Did the 
health worker give you a diagnosis of depression”). Field 
workers also checked the participants’ consultation notes 
for diagnoses. For the same reasons as in aim 1 above, 
epilepsy and psychosis were excluded from this aim.

Aim 3: treatment outcomes for depression, psychosis 
and epilepsy
The Treatment Cohort Studies aimed to estimate the 
change in symptom severity and functional impairment 
over 12 months among adults who were diagnosed with 
depression, epilepsy or psychosis by primary care clini-
cians and provided with treatment or referred for spe-
cialist care (for severe cases) in the implementation 
facilities. A 12  months follow-up period was chosen 
taking into account the longest duration of treatment 
of a single depression episode which is stipulated in the 
mhGAP intervention guidelines on which the health 
worker training was based [17]. Patients with psychosis 
and epilepsy who were recruited into the cohorts were 
clinically identified using the WHO mhGAP intervention 
guide algorithms. Patients with depression were screened 
using the PHQ-9 and diagnosis confirmed clinically 
by primary care worker using the mhGAP algorithms. 
The methods of this cohort study have previously been 
described [18]. Recruitment for the treatment cohorts 
took place between January and September 2015. AUD 
was excluded from aim 3 because too few probable cases 
were found presenting to clinics in the baseline facility 
detection study. The consort diagram in Additional file 1: 
Figure S2 demonstrates the flow of participants in the 
three study cohorts.

Eighteen months after implementation of the MHCP 
started, field workers were notified by clinicians when 
patients were diagnosed with depression, psychosis 
or epilepsy. On the same day, the field workers would 
contact and assess these patients for eligibility, obtain 
informed consent and conduct a baseline interview. Eli-
gibility criteria comprised: age 18  years or over, receipt 
of the relevant clinical diagnosis by the primary care 
worker, residence in Kamuli district, and ability to under-
stand the informed consent process. Field workers com-
pleted a midline interview either 3 months (depression) 
or 6 months (psychosis and epilepsy) after baseline, and 
an endline interview 12  months after baseline. Inter-
view questionnaires contained sections on participants’ 
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demographic characteristics, symptom severity, and 
impairment. Symptom severity was measured with the 
PHQ-9 for the depression cohort. At baseline the epilepsy 
cohort included patients who were both symptomatic, 
(i.e. had ≥ 1 seizure in the past 30 days) as well as those 
that were asymptomatic. Only those who were sympto-
matic were included in the analysis. Symptom severity for 
epilepsy was measured by the number of seizures in the 
last 30 days. For the psychosis cohort, the main outcome 
was functional impairment. No symptom severity meas-
ure was collected for the psychosis cohort since most of 
the participants had been on treatment for some time. 
Functional impairment was measured with the 12-item 
WHO Disability Assessment schedule 2.0 (WHODAS 
2.0) for all three cohorts. The WHODAS 2.0 is a generic 
assessment tool for health and disability, which is appro-
priate for use across cultures in adult populations and 
has been found to be valid across 19 countries [28]. Each 
item is measured on a 5-point likert scale and item scores 
are summed to give the degree of functional limitation. 
Greater WHODAS scores indicate greater functional 
impairment [29].

A range of process indicators were identified through 
Theory of Change workshops during the MHCP devel-
opment [30]. These indicators were measured though 
a range of other evaluation methods which have been 
described elsewhere [16]. These process indicators enable 
explanatory analysis of the outcomes presented here, and 
will be reported in a separate paper.

Statistical analysis
First, we described the demographic and mental health 
characteristic of participants in each round of the com-
munity and facility studies, and for each treatment 
cohort at baseline, using means and standard deviations 
for continuous measures and counts and percentages for 
categorical variables.

Aim 1: contact coverage for depression and AUD
We tabulated the proportion of adults with probable 
depression in the population who contacted a primary 
care provider at each round. For the follow up round, 
we estimated the change in proportion of probable cases 
that contacted a primary care provider and the 95% con-
fidence interval using binomial regression. Due to imbal-
ances of participant characteristics across survey rounds 
we included age, sex and screening score in the bino-
mial regression model as confounders and reported the 
adjusted figures when those models converged. When 
it was not possible to estimate the change from baseline 
using binomial regression (i.e. because the baseline value 
was 0.0), we estimated a one-sample proportion with 
95% CI and tested it against a hypothesized value of zero. 

Then, when sufficient follow up data were available, we 
assessed inequity of provider contact by stratifying by 
sex and by educational attainment, and tested for asso-
ciations using a Chi-square test. A Chi square P < 0.10 
was considered suggestive of inequity. We repeated the 
above analyses for adults with probable AUD, and then 
for both disorders by expanding the outcome to include 
any health provider (i.e. specialist, primary care, comple-
mentary/traditional). Counts were reported as observed, 
while proportions, differences, 95% CI and P-values were 
design-adjusted for the population-based survey design.

Aim 2: facility level detection of depression and AUD
For each round of the facility study we tabulated the pro-
portion of PHQ-9 positive adults in health facilities who 
reported or whose consultation notes indicated that they 
had been clinically detected for depression. The same 
applied for AUDIT-positive adults diagnosed as AUD. 
Compared to the baseline round, for each disorder we 
estimated the change in detection and 95% confidence 
interval using binomial regression. Though there were 
imbalances of participant characteristics across study 
round, binomial regression models with these charac-
teristics included as confounders did not converge, and 
so we reported results from univariable models. When 
it was not possible to estimate the change from base-
line using binomial regression (i.e. because the baseline 
value was 0.0), we estimated a one-sample proportion 
with 95% CI and tested it against a hypothesized value of 
zero. Next, at each follow-up round, when sufficient data 
were available, we tested for inequity of detection by sex 
and by educational attainment using Fisher’s Exact test. 
A Fisher’s Exact P < 0.10 was considered suggestive of 
inequity.

Aim 3: treatment outcomes for depression, psychosis 
and epilepsy
For the depression cohort, we calculated the mean 
PHQ-9 score at each interview round. We estimated 
the change in symptom severity score at each follow up 
round in comparison to the baseline and its 95% confi-
dence interval using negative binomial regression. For 
the epilepsy cohort, the number of seizures in the past 
30 days was the outcome of interest, and, due to the pres-
ence of outliers, we used the Wilcoxon rank-sum test to 
compare each follow up visit against the baseline. For 
each cohort we calculated the mean WHODAS score at 
each follow up round and used negative binomial regres-
sion to estimate the change in mean score since the base-
line. For the psychosis cohort, the main outcome was 
functional impairment. No symptom severity measure 
was collected for this cohort.
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Next, we considered inequity of changes in symp-
tom severity and change in impairment across gender 
and education attainment. For all cohorts, inequity of 
change in impairment was conducted by adding inter-
action terms for sex and for educational attainment to 
the regression models. This was also done for change in 
symptom severity for the depression cohort. Each set of 
interaction terms were tested using the Wald test. For 
the epilepsy cohort participants, the median change in 
number of seizures from baseline to each follow-up was 
compared across gender using the Wilcoxon rank sum 
test, and across education using the Kruskal–Wallis test. 
Inequity test P-values < 0.10 were considered suggestive 
of inequity.

Ethics
All participants provided written informed consent 
by signing a study consent form. For those who were 

illiterate, the contents of the consent form were read 
to them in local language by a research assistant before 
they appended a thumb print. All patients who were 
found to be at risk of suicide were referred to the men-
tal health specialist at the district hospital. All adverse 
events during the cohort study were documented in a 
register of adverse events.

Ethical approval of the protocols for all the stud-
ies was obtained from Makerere University (Kampala, 
Uganda), the Uganda National Council of Science and 
Technology (Kampala, Uganda), the University of Cape 
Town (South Africa), and the World Health Organiza-
tion (Geneva, Switzerland). Institutional approval was 
also obtained from the district administration for all 
the studies.

Table 2  Demographic and  mental health characteristics of  Community Study, Facility Study and  Treatment Cohort 
participants in PRIME evaluations, Kamuli District, Uganda, 2013–2017

Mean (SD) for continuous variable, count (%) for categorical variables
a  Counts are reported as observed, while proportions, 95% CI and P-values are design-adjusted for the population-based survey design
b  In the cohort study, response options ‘Uneducated’ and ‘Non formal’ were combined into ‘Less than primary school’

Characteristic Community studya Facility study Treatment cohort studies

Level Baseline 
(n = 1290)

Endline 
(n = 3481)

Baseline 
(n = 1893)

Midline 
(n = 2049)

Endline 
(n = 1891)

Depression 
(n = 64)

Psychosis 
(n = 51)

Epilepsy 
(n = 117)

Age (years), %

 16–30 494 (38.2) 1190 (32.7) 1035 (54.7) 678 (35.8) 180 (9.5) 18 (28.1) 26 (51.0) 83 (70.9)

 31–49 555 (44.2) 1424 (42.3) 991 (48.4) 799 (39.0) 259 (12.6) 34 (53.1) 23 (45.1) 31 (26.5)

 ≥ 50 240 (17.6) 867 (25.0) 862 (45.6) 732 (38.7) 297 (15.7) 12 (18.8) 2 (3.9) 3 (2.6)

Female sex, % 867 (66.4) 2668 (74.7) 1500 (79.2) 1618 (78.9) 1541 (81.4) 48 (75.0) 23 (45.1) 56 (47.9)

Marital status

 No partner 24 (37.5) 36 (70.6) 103 (88.0)

 Has a partner 40 (62.5) 15 (29.4) 14 (12.0)

Highest educationb, %

 Less than 
primary

239 (16.9) 663 (18.2) 174 (9.2) 348 (17.0) 843 (44.6) 15 (23.4) 1 (2.0) 45 (24.9)

 Primary 685 (52.6) 1960 (55.8) 1113 (58.8) 1177 (57.4) 648 (34.2) – – –

 Secondary 322 (26.7) 759 (23.0) 485 (25.6) 473 (23.1) 362 (19.1) 36 (56.3) 21 (41.2) 115 (63.5)

 Tertiary 44 (3.7) 99 (3.0) 121 (6.4) 52 (2.5) 39 (2.1) 13 (20.3) 29 (56.9) 21 (11.6)

PHQ-9 score 3.9 (2.4) 2.2 (3.5) 3.0 (2.9) 3.6 (3.5) 3.3 (3.3) 16.3 (4.6) 9.5 (6.5) 7.6 (5.6)

PHQ9 positive, 
%

85 (6.7) 302 (8.6) 80 (4.2) 158 (7.7) 111 (5.9) 61 (95.3) 23 (45.1) 46 (39.3)

Recent depres-
sion, %

316 (24.9) 380 (10.7) 159 (8.4) 314 (16.6)

AUDIT score 0.6 (1.6) 0.6 (2.7) 0.6 (1.8) 0.5 (1.9) 0.6 (2.5)

AUDIT positive, 
%

25 (2.3) 63 (1.8) 23 (1.2) 38 (1.8) 48 (2.5)

Number of 
seizures in 
past 30 days 
(median, IQR)

3 (1–5)
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Results
The demographic and mental health characteristics of 
participants are presented in Table 2.

Aim 1: contact coverage for depression and AUD
The baseline community study round (n = 1290) was 
conducted from May to June 2013, and the follow 
up (n = 3481) from August 2016 to March 2017. The 
response rate was 100% for both the baseline and end-
line survey. Of the baseline participants 325 (25.4%) 
were either PHQ-9 positive (n = 85, 6.7%) or had recent 
history of depression symptoms (n = 316, 24.9%), and 
so were considered to be probable cases of depression. 
Twenty five (2.3%) baseline participants were AUDIT 
positive and were probable cases of AUD.

Using community survey data, the proportion of prob-
able cases who contacted a health provider at each round 
are reported in Table 3. In the baseline round, of the 325 
probable cases of depression, 48 (16.5%) contacted a pri-
mary care provider about their symptoms. The corre-
sponding proportion in the follow up round was 19.4%, 
which was a non-significant increase of 4.1% (95% CI 
− 1.8, 10.1). For probable cases of AUD, contact with a 
primary care provider increased by 1.3% (95% CI − 1.3 
to 3.9). The differences for contact with any health pro-
vider (i.e. primary, specialist, complementary/traditional) 
among people with probable depression or probable 
AUD were also not statistically significant.

There was evidence (Chi-square P = 0.046) of inequity 
of contact with a primary provider by gender in favour 
of women, in that more women with probable depression 
(80 of 351; 21.3%) contacted a primary provider in the 
follow up round, compared to 14 of 101 (13.6%) men with 
probable depression. There was no evidence of inequity 
(Chi-square P = 0.780) of contact for probable depression 

by education level, and there was insufficient data to 
assess inequity for AUD treatment contact (Additional 
file 1: Table S1).

Aim 2: facility level detection of depression and AUD
The baseline facility study (n = 1893) was conducted 
from June to November 2013, with follow up rounds con-
ducted from Aug to Oct 2014 (n = 2094) and Feb to April 
2016 (n = 1891). All participants provided informed con-
sent. Of the baseline participants, 80 (4.2%) were PHQ-9 
positive and 23 (1.2%) were AUDIT positive.

The proportions of probable cases who were clini-
cally detected at each round are reported in Table 4. In 
the baseline round, 80 of 1893 (4.2%) participants were 
probable cases of depression, 48 of 80 were re-contacted 
after their clinical consultation and 2/48 (4.2%) had been 
appropriately diagnosed by primary health care staff. In 
the midline round, detection was 12.7%, an increase of 
8.6% (95% CI 0.8, 16.4; P = 0.031). At endline, the increase 
in detection from baseline was 0.6% (95% CI − 6.3, 7.7; 
P = 0.848). No probable cases of AUD were detected at 
baseline, precluding estimation of change using binomial 
regression. Using a one-sample test of proportion again 
a hypothesized value of 0.0, 4/32 cases were detected 
at midline (12.5%, 95% CI 0.7, 24.3; P = 0.038) and 2/38 
cases (5.3%, 95% CI − 0.2, 12.6; P = 0.155) at endline.

There was evidence of an inequitable distribution of 
clinical detection of depression by education status at 
the midline round (Fisher’s P = 0.028), in that 12 of 54 
(22.2%) of those with less than primary education were 
detected, compared to 5 of 77 (6.5%) with primary educa-
tion and 2 of 18 (11.1%) with tertiary education or more. 
At endline again there was evidence of inequity (Fisher’s 
P = 0.053) when the corresponding percentages were 
2.3, 2.4 and 17.6% respectively. There was no evidence of 

Table 3  Contact with  a  health care provider for  adults with  probable depression or  alcohol use disorder in  Kamuli 
District, Uganda, 2013–2017

Counts are reported as observed, while proportions, differences, 95% CI and P-values are design-adjusted for the population-based survey design
a  Estimated with univariable binomial regression, unless otherwise indicated
b  Estimated with one-sample test of proportion vs. H0 value of 0%
c  Adjusted for age, sex and PHQ9 score

Baseline (n = 1290) Endline (n = 3481) Contact difference (95% CI)a P-valuea

Depression

 Probable case (%) 325/1290 (25.4) 452/3481 (12.9)

 Contact with primary care provider 48/325 (16.5) 94/452 (19.4) + 4.1 (− 1.8, 10.1)c 0.173c

 Contact with any health provider 67/325 (23.1) 101/452 (20.9) − 0.1 (− 8.5, 6.8)c 0.825c

Alcohol use disorder

 Probable case (%) 25/1290 (2.3) 63/3481 (1.8)

 Contact with primary care provider 0/25 (0.0) 1/63 (1.3) + 1.3 (− 1.3, 3.9)b 0.317b

 Contact with any health provider 1/25 (2.7) 6/62 (9.5) + 6.8 (− 1.7, 15.4) 0.117
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inequity (Fisher’s P > 0.10) for detection of depression by 
gender, or for detection of AUD by gender or by educa-
tion (Additional file 1: Table S2).

Aim 3: treatment outcomes for depression, psychosis 
and epilepsy
Recruitment for the Treatment Cohorts took place 
between January and September 2015. Additional file 1: 
Figure S2 shows the consort diagram for the cohort stud-
ies. Of the 80 patients diagnosed with depression 64 
completed the baseline interview, of whom 3 were lost to 
follow up after 3 months and 7 (10.9%) were lost to follow 
up after 12  months. Fifty one patients were diagnosed 

with psychosis and completed the baseline interview. 
Of these 4 (7.8%) were lost to follow up after 6  months 
and 8 (15.7%) after 12  months. A total of 117 patients 
were diagnosed with epilepsy and were symptomatic at 
baseline. Of these, 3 (2.6%) were lost to follow up after 
6 months and 10 (8.5%) after 12 months.

Using treatment cohort data, the levels and changes in 
mean symptom severity score at each visit are reported 
in Table 5. At baseline, the participants in the depression 
cohort had a mean PHQ-9 score of 16.3 (SD 4.6), which 
decreased by 7.9 points (95% CI − 12.6, − 3.2) to 8.4 (SD 
6.3) after 3 months. The mean score after 12 months was 
6.4 (SD 5.6), which was a reduction of 9.9 points (95% 

Table 4  Clinical detection of depression and of alcohol use disorder among adult outpatients in PRIME implementation 
clinics in Kamuli District, Uganda, 2013–2017

a  Calculated with binomial regression
b  Calculated with one-sample test of proportion vs. 0.0

Baseline (n = 1893) Midline (3 months) (n = 2050) Endline 
(6 months) 
(n = 1892)

Depression

 Screen positive, n (%) 80/1893 (4.2) 158/2050 (7.7) 111/1892 (5.9)

 Exit data available, n (%) 48/80 (60.0) 149/158 (94.3) 103/111 (92.8)

 Detected, n (%) 2/48 (4.2) 19/149 (12.7) 5/103 (4.8)

 Change vs baseline, % (95% CI)a + 8.6 (0.8, 16.4) + 0.6 (− 6.3, 7.7)

 P-valuea 0.031 0.848

Alcohol use disorder

 Screen positive, n (%) 23/1893 (1.2) 38/2050 (1.8) 48/1892 (2.5)

 Exit data available, n (%) 18/23 (78.3) 32/38 (84.2) 38/48 (79.2)

 Detected, n (%) 0/18 (0.0) 4/32 (12.5) 2/38 (5.3)

 Detected, % (95% CI)b 12.5 (0.7, 24.3) 5.3 (− 0.2, 12.6)

 P-valueb 0.038 0.155

Table 5  Change in  symptom severity and  impairment score for  depression, epilepsy and  psychosis patients at  PRIME 
implementation clinics in Kamuli District, Uganda, 2015–2017

* Negative binomial regression P < 0.05 for difference of score vs. baseline

** Wilcoxon Sign-rank P < 0.05 for difference of score vs. baseline
a  3 months for depression, 6 months for psychosis and epilepsy

Disorder Measurement Baseline score Midlinea score Endline score Midlinea difference 
in score vs. baseline 
(95% CI)

Endline difference 
in score vs. baseline 
(95% CI)

Outcome

Depression

 Symptom severity Mean PHQ-9 (SD) 16.3 (4.6) 8.4* (6.3) 6.4* (5.6) − 7.9 (− 12.6, − 3.2) − 9.9 (− 14.4, − 5.4)

 Impairment Mean WHODAS (SD) 48.4 (18.0) 26.7* (22.1) 22.6* (22.3) − 21.7 (− 35.4, − 7.9) − 25.8 (− 39.2, − 12.4)

Psychosis

 Impairment Mean WHODAS (SD) 34.9 (27.2) 14.2* (18.8) 15.7* (20.9) − 20.7 (− 31.3, − 10.1) − 19.2 (− 30.1, − 8.4)

Epilepsy

 Symptom severity Median # seizures in 
past 30 days (IQR)

3 (1–5) 1** (0–4) 2** (0–4)

 Impairment Mean WHODAS (SD) 35.9 (23.6) 26.9* (29.0) 23.5* (27.9) − 9.1 (− 17.4, − 0.8) − 12.4 (− 20.5, − 4.4)
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CI − 14.4, − 5.4) from baseline. Epilepsy patients had a 
median of 3 seizures (IQR 1–5) in the 30  days prior to 
baseline, which was lower at 6  months (median 1, IQR 
0–4, P < 0.05) and at 12  months (median 2, IQR 0–4, 
P < 0.05). As seen in Additional file 1: Table S3, there was 
no evidence of inequity for symptom severity outcomes 
by gender or by education in any cohort.

The levels and changes in mean functional impairment 
score at each visit are also reported in Table 5. At base-
line, participants in the depression cohort had a mean 
WHODAS score of 48.4 (SD 18.0), which decreased by 
21.7 points (95% CI − 35.4, − 7.9) to 14.2 (SD 18.8) after 
3  months. The mean score after 12  months was 22.6 
(SD 22.3), which was a reduction of 25.8 points (95% CI 
− 39.2, − 12.4) from baseline. At baseline, the psycho-
sis cohort had a mean WHODAS score of 34.9, which 
decreased by 20.7 points (95% − 31.3, − 10.1) after 
6  months (p < 0.05), and by 19.2 points (95% CI − 30.1, 
− 8.4) after 12  months from baseline (p < 0.05). Patients 
in the epilepsy cohort had a mean WHODAS score of 
17.4 at baseline, and there was no evidence of a change 
after 6 or 12 months follow up. There was no evidence of 
inequity for impairment outcomes by gender or by edu-
cation in any cohort (Additional file 1: Table S3).

Discussion
This study presents findings of impacts at multiple levels 
following implementation of the Kamuli District Mental 
Health Care plan in Uganda. There was negligible change 
in population-level contact coverage for depression and 
AUD. For adults who did attend primary care facilities, 
there was an immediate positive effect of the MHCP on 
clinical detection, although this was not sustained over 
time. Those who were treated in primary care experi-
enced significant reductions in symptom severity and 
functional impairment. In short, the study found that it 
is possible to integrate mental health into primary care 
in a manner that improves detection of common men-
tal health problems, and improves clinical and function-
ing outcomes, although challenges remain in creating 
demand for services among probable cases and in sus-
taining these health system improvements over time.

Aim 1: contact coverage
Closing the large treatment gap for mental disorders in 
LMICs necessitates that mental health care is integrated 
into primary care in order to increase coverage, and for 
people in need to make contact with a health provider. 
However, studies that evaluate contact coverage are few 
globally and nearly non-existent in LMICs. Our study 
provides a methodological framework for such an evalu-
ation to be conducted in other LMICs. The impact of 
implementing the MHCP on population-level contact 

coverage was small for depression and AUD in this study. 
Although this measure of contact coverage assumes that 
everyone who screens positive for a mental disorder is in 
need of treatment, the decision to seek treatment may be 
influenced by a range of factors including severity of ill-
ness, suitability of treatment provided, other sources of 
support and preferences of individual patients which may 
be determined by social cultural influences [31]. In Kam-
uli district, the MHCP included community interven-
tions to raise awareness through the local media about 
mental disorders and where to seek help. However, such 
interventions may have been insufficient to affect cover-
age because of the large network of traditional healers 
from whom many people ordinarily prefer to seek help 
when in distress. Social desirability bias may have been 
at play in which case respondents give answers to inter-
view questions based on what they think is desired or 
acceptable by the interviewer or by society. In addition, 
in Uganda, alcohol use is often not deemed an issue that 
requires medical treatment, which may partly explain the 
low contact coverage for AUD. Geographical distance 
may also have hindered access to a PHC worker. In Kam-
uli health centers are within a 5–10  km radius which is 
quite a distance where most people do not own vehicles. 
These factors influence help seeking. There was need 
to address these issues at the community level. How-
ever, these personal and structural factors were beyond 
the capacity and scope of this study to influence. Lastly, 
a 36 months implementation period may have been too 
short for help seeking behavior to change. Methodologi-
cal limitations may also have led to a change in coverage 
that was lower than expected. We depended on partici-
pants recalling whether they attended with a health pro-
vider for particular mental health conditions which could 
have introduced recall bias.

Aim 2: clinical detection
Clinical detection of mental disorders for those who 
have made contact with a health provider is a necessary 
next step in closing the treatment gap. However, detec-
tion of mental disorders in primary care is low in LMICs 
and few detection studies are available to inform health 
system planners in these countries. Our study supports 
this with a detection rate at baseline of 4.2% and 0% for 
depression and AUD respectively. Studies in high income 
countries suggest international variability in detection 
rates by primary health care workers compared to case 
finding tools ranging from 23% in Korea [32] to 45% in 
the United Kingdom to 64% in Italy [33]. The heteroge-
neity observed in all these studies should be the subject 
of future research, to identify the factors associated with 
higher or lower detection and to guide intervention plan-
ning in LMIC settings.
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In-service brief training of primary care workers has 
been found to improve the rate of detection of mental 
disorders in primary care and to impact treatment out-
comes [5]. Our study attests to this at least in the first 
3 months from baseline. However, the gains in clinical 
detection were not sustained possibly due to decay of 
knowledge and skills over time, a fact highlighted in 
previous studies [34]. Gilbody et al. [35] in their study 
suggested that complex integrated quality improvement 
strategies that involve health worker education as well 
as patient level interventions such as patient educa-
tion, nurse case management, and enhanced support 
from specialist services may be more effective in sus-
taining patient outcomes over a 12  months period. In 
Kamuli, although prior training of primary care work-
ers and 3 monthly supervision by a specialist nurse or 
clinician were done, detection remained low. Future 
research is needed to determine what intensity of train-
ing and supervision is sufficient and what other factors 
might affect clinicians’ ability to sustain a higher level 
of detection.

Various factors may have determine the low detection 
of depression and AUD in primary care in Kamuli dis-
trict. For depression, factors highlighted by Manson and 
Kirmayer [36, 37] could have been at play. These include 
possible differences in symptom presentation as well as 
in cultural concepts and idioms of depression across cul-
tures, and the different conceptualization of depression 
by PHC workers compared to specialists. In a study done 
among the Baganda in central Ugandan who share cul-
tural norms with the population in Kamuli, depression 
was found to be conceptualized as a disease of cognition 
(too much thoughts) rather than emotion (sadness) [38] 
and yet the later is what defines depression in most diag-
nostic guidelines as well as screening tools internation-
ally. This calls into question the validity of the PHQ-9 as a 
case finding tool for depression in this study population. 
This is particularly important in LMICs where most stud-
ies use screening tools developed in high income settings. 
Despite the PHQ-9 having been successfully validated in 
several populations in LMIC (including some popula-
tions in Uganda) it is possible that when the PHQ-9 was 
applied to the Kamuli population, it did not identify the 
same individuals with depression as the PHC worker, 
leading to a low PHC worker detection rate compared to 
the case finding tool. This highlights the need for popula-
tion specific validation of such tools.

Detection of AUD could have been limited by the fact 
that majority of participants in the primary care study 
clinics in Kamuli were female. In Uganda, it is mostly 
women who attend the PHC clinics either for them-
selves (for reproductive health reasons) or for their sick 
children. This may have introduced selection bias in the 

study population as fewer men, who are much more 
likely to suffer from AUD [39] attend health clinics. In 
addition, more than half of the men who screened posi-
tive for AUD in Kamuli in a previous study reported not 
seeking any help because they did not think AUD was a 
health condition which required medical treatment [40].

Aim 3: symptom severity and functional impairment
Numerous randomized controlled trials have highlighted 
the effectiveness of integrated task shifted evidence-
based interventions on improving patient outcomes [34]. 
These studies hold promise for many LMICs such as 
Uganda where few specialist mental health workers are 
available. Our study demonstrated that in a real-world 
complex evaluation, mental health treatment provided by 
trained and supervised primary health care workers can 
lead to improvement in symptom severity and function-
ing of patients with depression and epilepsy, and in func-
tioning in patients with psychosis.

Equity
Equity in health care has been variously defined by dif-
ferent disciplines and perspectives. Many of these per-
spectives agree on a few common principles of equity. 
These include (i) equal access for those with equal need; 
(ii) equal utilization for those with equal need; and (iii) 
equal or equitable health outcomes Of these, equal access 
for those with equal need is the most widely used. Access 
may be influenced by demand side issues including lit-
eracy, knowledge and information availability, geographi-
cal differences, income disparities, gender, cultural beliefs 
and culturally determined health seeking behavior and 
individual preferences regarding whether and where to 
seek care. In this study, since there was more homogene-
ity with regard to income status, geographical location 
and culture, we aimed to examine inequity with regard to 
contact with a primary provider or treatment outcomes 
related to gender or education status only. There was no 
evidence of such inequity for women or those with no or 
low education attainment, which was an important find-
ing. However, for the men it was evident that the primary 
care setting may not be the best place for treating their 
mental disorders as they rarely use the services. It may 
also be due to their belief that conditions such as AUD 
are not health problems needing treatment at a health 
facility [40]. Another possible cause of inequity towards 
men is stigma towards them seeking help for condi-
tions like depression or AUD and a belief that they may 
be showing weakness. These issues will be addressed in 
a future secondary analysis. Other strategies may be 
needed to increase access to care among men.
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Strengths and limitations
The strengths of this study included the fact that this was 
a real-world complex evaluation. This makes it possible 
to scale up to other real-world settings. The theory of 
change framework used to develop and evaluate the dis-
trict mental health care plan ensured participation of all 
stakeholders and that the intervention was appropriate 
and acceptable to the stakeholders. The study tools used 
have been widely used and some previously validated in 
Uganda and other LMICs which made them appropriate 
for use in this study. Even without a comparison group, 
the change in detection of depression between baseline 
and midline was likely due to the district MHCP since 
there were no other such interventions in the district to 
influence contact coverage, clinical detection or clinical 
outcomes for people with mental, neurological or sub-
stance use disorders.

Nonetheless there were some limitations, the strengths 
notwithstanding. First, in the community and facil-
ity studies, the proportion of people screening positive 
for AUD was unexpectedly low, leading to low power to 
detect effects for changes in contact coverage and in clin-
ical detection of AUD. Second, the reliance on repeated 
measures and the lack of a comparison group could have 
introduced a regression to the mean effect. However, we 
considered it ethically inappropriate to recruit people 
with a mental disorder into a non-intervention control 
arm and not provide care. We considered that in a setting 
where there is nearly no care at all, a before-and-after 
study may suffice since the baseline round may serve as 
the no treatment comparison. Third, the majority of our 
respondents were female. Although this reflects the usual 
population at the primary centers in Uganda, it clearly 
didn’t adequately address the male population and the 
results can therefore not be generalized to the males 
in the study setting. Fourth, for the depression cohort, 
improvement due to normal disease progression could 
not be ruled out. Fifth, we were not able to assess changes 
in treatment coverage or detection for psychosis and epi-
lepsy, due to the large sample size that would have been 
required to obtain the denominator for treatment cover-
age, a sample that was beyond the resources available for 
the study.

Policy implications
The PRIME Kamuli district MHCP plan provides a scal-
able model for integrating mental health into primary 
care in low-resource settings in Africa. Despite chal-
lenges with demonstrating an increase in contact cover-
age, there is evidence that integration of mental health 
care into primary care is a worthwhile endeavor. We fur-
ther demonstrated that treatment of mental disorders 
by trained non-specialist primary health care workers 

can lead to significant improvements in clinical symp-
toms and functional impairment. The lesson therefore for 
health planners is that it is possible to improve access to 
effective mental health care with the available resources 
at primary health care level.

However, deliberate efforts need to be made to access 
men who need care for depression or AUD as the primary 
care clinics may not be an appropriate place for them 
to be targeted. Further work is needed to elucidate the 
nature and quantity of interventions sufficient to increase 
contact coverage significantly and to sustain the initial 
improvements in detection. Areas for further research 
include methods of awareness raising to improve help 
seeking; nature and amount of supportive supervision 
to trained primary health workers and nature, frequency 
and duration of refresher training.

The key development objective of “leave no one 
behind”, enshrined in the Sustainable Development Goals 
is an important one in the field of global mental health. In 
this study we endeavored to address inequity in mental 
health care provision towards vulnerable groups such as 
women and the uneducated. This was achieved by PRIME 
Uganda with no evidence of inequity by gender or educa-
tion levels in the clinical or functioning outcomes. Even 
though more thought needs to be put into how men with 
AUD can be better reached for care in this low resourced 
setting, this study, nonetheless, creates a case for greater 
investment in the integration of mental health into pri-
mary care.

Conclusion
We have demonstrated a mixed methods approach to 
implementing and evaluating a complex intervention in 
the real world which could be replicated. There was a 
positive impact on the clinical and functional outcomes 
of people with depression, psychosis, and epilepsy when 
the district MHCP was implemented by trained non-spe-
cialist primary health care workers. The improvement in 
detection of depression and AUD at 3 months after train-
ing of primary health care workers was not sustained 
over 12 months. The adult males were not adequately tar-
geted by a mental health intervention in the studied pri-
mary care setting. Future research needs to address the 
factors that influence a decision to contact a health care 
provider by people with mental disorders especially the 
men and the nature and quantity of interventions needed 
to improve help seeking and therefore contact coverage. 
There is also need for further research into how improve-
ment in detection rates in primary care can be sustained.
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